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This listing of claims will replace all prior versions, and listings, of claims in the application. 

1 . An apparatus for radia ll y oxpanding and plastically doform i ng an oxpandablo tubular 
memb o r, compricina: r cuttina a tubu lar member, comprising:! 

a support membor; 

a cutt i ng d o vic e for cutting tho tubu l ar m o mb o r coupl o d to th e support memb o r; and 

an e xpans i on dev i c e for radial l y expand i ng and p l ast i cally d e form i ng the tubular mombor 
coupled to tho support m e mb o r. 
f a support member: ]?iwi 

a plurality of movable cut ting elements coupled to the support member: 
an actuator coupled to th e sup port member for moving the cutting elements 

between a first position and a second position: and 
a sensor coupled to the s upport member for sensing the internal diam eter of the 
tubular member; 

wherein in the first position, the cutting elements do not engage the tubular 
member; 

wiieMninJhe seco nd position, the cutting elements engage the tubular memher- 
and 

wherein the sensor prevents the cutting elements from being moved to the 

second position if the internal diameter of the tubular member is less than 
a predetermined value. 

2. The apparatus of claim 1 , furth e r comprisina wherein the cutting elements comprise : 
a gr i pping dovico for gr i pping tho tubular memb e r coup l od to tho support mombor. 

aJirst set of cutting elements: 

a second set of cutting elements; and 

wherein the first set of cutting elements are interleaved with the second set of 



3. The apparatus of claim 2, wherein th e gripp i ng d e v i c e compris e s a p l ura li ty of movabl e 
Qftesmain the first position, the first set of cutting e lements are not axially aligned 
with the sec ond set of cutting elements. 

4. The apparatus of claim 3, wh e r e in th e gripping ele m e nts ar e mov e ab l e i n a rad i al 
dir e ction r el ativ o to th e support m e mb e r 2. wherein in t he second position, the first 
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set of cutting elements are axially aligned with the second set of cutting elements 



5. Tte[An] apparatus of c l aim 3. Tfor gripping a tubular member, comprising: 1 
Ta Plurality of mo vable gripping elements! ; 

wherein the gripping elements are moveable i n an ax i al direction ro l ativo to tho support 
memberfrom a first position t o a second position: wherein in the first 
position, the gripping elements do not engage the tubular member; wherein 
in the second position, the gripping ele ments do engag e the tubular 
member: and wh erein, during the movement from the first position to the 
second position, the gripping elements move in a radial and an axial 
direction . 



6. The apparatus of claim 3^ wherein th e gripp i ng e le m e nts ar e movoab l o t in a radial and 
an a x ial direct i on r o l a tiv o to th o support m o mb o r. f irst axial direction, the grippin g device 
grips the tubular member: and wherein, in a second axial direction, the gripping device 
does not grip the tubular member. 



Tho apparatus of cla i m 3, wh o r oi n tho gr i pping olomonts aro movoablo from a f i rst 

pos i tion to a s e cond pos i t i on; wh e r e in i n t he first posit i on, th e gr i pp i ng ele m en ts do not o ngag o 
th e tubular m e mber; where i n i n th e second position, th e gripp i ng e le m e nts do e ngago tho 
tubu la r memb e r; and wh e r ei n, dur i ng th e mov e ment from the first pos i tion to th e s e cond 
pos i tion, tho gr i pping o l omonts mov o in a rad i al and an ax i al d i rection ro l ativo to th o support 

7. The apparatus of claim 5. further comprising an actuator for movin g the gripping 
elements. 

& Th e appar a tus of c l a i m 3, wher ei n th e gripp i ng ele ments are mov e abl e from a f i rst 

pos i tion to a s e cond pos i t i on; wh e r ei n in th e f i rst pos i t i on, th e gr i pping ele m e nts do not e ngage 
th e tubu l ar m e mber; wh e r e in in th e second pos i tion, th e gr i pp i ng ele m e nts do engag e the 
tubular m e mb e r; and wh e r e in, dur i ng th e mov e m e nt from th e f i rst pos i tion to th e second 

posit i on, th e gripp i ng ol o m o nts mov o i n a r a d i a l dir o ction ro l ativo to tho support mombor. 

8. The apparatus of claim 5 r f wherein the gripping elements comprise:! 

r a plurality of separate and distinct gripping elements.1 

& Th e app a r a tus of cla i m 3, wher e in th e gr i pping e l ements ar e moveab le from a first 
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position to a s o cond pos i tion; whore i n i n tho f i rst posit i on, tho gripping o l omonts do not o ngag o 
th e tubul a r m e mb e r; wher e in i n th e second pos i t i on, the gripp i ng e lem o nts do e ngage th o 
tubular member; and wher e in, dur i ng the mov e mont from the first posit i on to the socond 
position, th e gripp i ng e lements mov e i n an a xial d i r e ct i on relativ e to the support momb o r. 

& f A method of radially expanding and plastically deforming a tubular member. 

comprising:! 

[positioning the tubular member within a preexisting structure:! 

rradiallv expanding and plastically deforming a lower portion of the tubular member tn 

form a bell section: and] 
rradiallv expanding and plastically deforming a portion of the tubular member above the 

bell section ! 

40, Th e apparatus of claim 3, wher e in, i f th e tubu l ar m e mber i s disp l ac e d in a first ax i al 

d i r e ct i on, the gr i pping dovioo grips th o tubul a r m o mb o r; and wh e r o in, i f tho tubu l ar momb o r i s 
d i sp l ac e d i n a s e cond ax i a l d i r e ction, th e gr i pp i ng d e vic e do e s not gr i p th e tubu l ar m e mb e r. 
1 Q, The method of claim 9f wherein positioning the tubular member within a preexisting 

structure comprises:! 

Nocking the tubular member to an expansion device.! 

1 1 • The aoparatus method of claim 3, wh e r e in th e gr i pp in g ele m e nts ar e mov e ab le from a 
f i rst position to a s e cond pos i t i on; wher ei n in th e first pos i t i on, th e gripping ele m e nts do not 
e ngag e th e tubular m e mb e r; wher ei n in th e s e cond pos i tion, th e gr i pp i ng elem e nts do engag e 
the tubu l ar m e mb e r; and wh e r ei n, th e gripping e l e m e nts ar e bias e d to r e ma i n i n th e f i rst 
sosttiofilO. wherein the outside diameter of the expansion device is less than the inside 
diameter of the tubular member 

1 2. The apparatus melhfld of claim wherein the gfipprnf expansion device further 
comprises: 

an a ctuator for mov i ng the gr i pping ele m e nts from a first pos i t i on to a s e cond pos i t i on; 
wh o r o in in th o first pos i tion, tho gripping ol o m o nts do not o noao ois positioned within 
the tubular memberf 

wh e r ei n in th e s e cond pos i t i on, th e gripping e l e m e nts do engag e th e tubu l ar m e mber; 
andwh e r e in the actuator is a flu i d pow e r e d actuator . 

13. The a pparatus of c l a i m 1 , furth e r comprising:a s e a l ing d e vic e for seal i ng an int o rf a c o 
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with the tubular member coup lo d to the support m e mb e r. method of claim 10. wherein the 
expansion device comprises an adjustable expansion device 

14. The apparatus m eihjQd, of claim 1 3, wherein the s e aling dovice s e a l s an annu l us d e fines 



adjustable to a plurality of sizes 

15. Th e apparatus of c la im 1, furth e r compr i sing: a locking d e vice for l ock i ng th e pos i t i on of 
the tubul a r memb e r r o lat i v o to th o support momb o r. JIhe_njethod of cl aim 1Q r wherein the 
expansion device comprises a plurality of expansion devices. 

16. Th e a ppar a tus of cl ai m 1, further compr i s i ng: a packer ass e mb l y coup le d to th e support 
member The method of claim 15 r wherein at least one of t he exp ansion devices 
comprises an adjustable expansion device. 

17. The apparatus method of claim 16, wherein th e pack e r ass e mb l y compr i ses: at least 
one of the adjustable expansion device is adju stable to a p lurality of sizes. 

a p a c ke r; and 

a- pack e r contro l d e v i c e for contro lli ng th e op e rat ion of th e p a ck e r coup le d to th e support 



18. The apparatus of cla i m 17. wh e r e in th e pack e r method of claim 9f wherein radially 
expanding and plastically deforming a lower portion of the tubular member to form a bell 
sectionl comprises: 





a sho e compr i s i ng a f l oat va l v e coup le d to an e nd of th e support m e mb e r; 

on e or mor e compr e ss i b le pack e r e le m e nts movab l y coup le d to th e support m e mber; 

a s l iding sl ee v e va l v e movab l y position e d w i th i n the passag e of th e support member- 
flowering an expansion device out of an end of the tubular member: andl 
rpullino the expansion device through the end of the tubular member.! 

19. The apparatus of c l aim 17. whoroin tho packor contro l devico method o f claim 18. 
wherein lowering an expansion device out of an end of the tubular member comprises: 

a support memb e r; 




tansion device is 



mG m b Gr ■ 




drag blocks r elea sab l y 




^lowering the expansion 
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device out of the end of the tubular member; and 
a sting e r coup le d to th e support m e mber for e ngaging th e pack e r. 
adjusting the size of the expansion device. 



^ adjustable 



20. The app a ratus meitmd of claim 47V19, wherein the £ 
expansion device is adjustable to a plurality of sizes. 

a support momber d e fin i ng a passage; 

a shoe compris i ng a float va l v e coup le d to an e nd of th e support memb e r; 
on e or more compr e ss i bl e pack e r e l ements movably coup l ed to th e support 
m e mb e r; and 

a slid i ng s l eovo va l v e pos i tion e d w i th i n tho passage of th e support m e mber; and 

wh e r e in th e pack e r contro l d e vic e compris e s: 

a support m e mb e r; 

on e or mor e drag blocks r o l o asably coup lo d to th o support m e mb e r; and 

p le d to th e support memb e r for e ngag i ng th e slid i ng s lee v e va l ve. 



21 . The apparatus method of claim 1 , furth e r compr i s i ng :an actuator for disp l acina 19. 
wherein the expansion device f 
^expansion devices 



22. The apparatusm gthfld of claim 21 , wherein th e actuator comDrisos: at least one of the 
adjustable expansion devices is ad justable to a plurality of sizes. 

a f i rst actu a tor for pu lli ng th e e xpansion d e vic e ; a nd 
a s e cond actuator for push i ng th e e xpans i on d e vic e . 

23. The apparatus of c l a i m 21, wh e r ei n th e actuator comprises m e ans for transferr i ng 
torsional l oads betw ee n th e suoport method of claim 18. wherein pulling the expansion 
device through the end of the tubu lar member comprises: 

gripping the tubular member^ and-the 

pulling an expansion device through an end of the tubu lar member. 



24. The apparatus of c l a i m 22, wh e r ei n th e f i rst and s e cond actuators compr i s e m e ans for 

claim 24 T wherein gripping the tubular member comprises: 

permitting axial displacement of the tubular member in a first direction: and 
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not permitting axial displacement of the tubular member in a second direction. 

25. The apparatus method of claim 21 , wher ei n the actuator compr i s e s a plura li ty of p i stons 
pos i tion e d with i n corr e sponding piston chambors25. wherein pulling t he expansion device 
through the end of the tubular member comprises: 

pulling the expansion device through the end of the tubular member using an 
actuator . 

26. The apparatus of c l aim 1 , wher ei n tho cutt i ng dev i c o method of claim 9[ wherein 
radially expanding and plastically deforming a portion of the tubular member above the bell 
section! comprises: 

a support riowerino an expansion device out of an end of the tubular! member; 

and 

a p l ural i ty of movab le cutting e l e m e nts coupl e d to th e support m e mb e r. 

roullino the expansion device through the end of the tubular member.! 

27. The apparatus method of claim 26, furth e r compr i s i no rwherein lowering an expansion 
device out of an end of the tubular member comprises!: 

an actuator coup le d to th e support m e mb e r for mov i ng th e cutt i ng ele m e nts b e tw ee n a 

f i rst pos i t i on and a s e cond pos i t i on; 
wh e r ei n in th e f i rst pos i t i on, th e cutt i ng ele m e nts do not e ngage th e tubu l ar m e mb e r; and 
wh e r e in i n th e s e cond pos i tion, the cutt i ng ele m e nts e ngag e th e tubu l ar m e mber. 
flowering the expansion device out of the end of the tubular me mber: and! 
[adjusting the size of the expansion device.! 

28. The apparatus method of claim 27, furth e r compris i ng: a s e nsor coupl e d to th e support 
m e mb e r for s e nsing the int e rnal d i am e t e r of th e tubular m e mb e r. w herein the adjustable 
expansion device is a djustable t o a plurality of sizes. 

2& Th e apparatus of cla i m 28, wh e r e in th e s e nsor pr e vents th e cutting ele ments from b e ing 

mov e d to th e s e cond pos i t i on i f th e i nt e rna l diam e t e r of th e tubu l ar m e mb e r i s less than 
a pr e d e t e rmin e d va l u e . 

29. The method of claim 27 r wherein the expansion device comprises a plurality of 
adjustable expansion devices. 
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The apparatus mettmd of claim 27, wh e r e in th e cutting ele m e nts comprise: 
a f i rst set of cutting ele ments; and 

a s e cond s e t of cutting ele m e nts;wh e r ei n th e f i rst set of cutt i ng ele m e nts ar e i nter loa v o d 
w i th th e second s e t of cutt i ng e l e m e nts. 29. wherein at least one of the 
adjustable expansion devices is adjus table to a p lurality of sizes. 

Th e apparatus of cla i m 30, wh e r ei n in th e f i rst pos i tion, the f i rst s e t of cutting e l e m e nts 
a r e not a x i a l ly a l ign e d w i th th e s e cond s e t of cutt i ng e l e m e nts. 

The met hod of clai m 26 J wherein pulling the expansion device through the end of the 

u 



[gripping the tubjij 
bulling an expansion device through an end of the tubular member.l 

32. The apparatus of c l a i m 30, wh e r ei n i n the s e cond position, th e f i rst s e t of cutt i ng 
ele m e nts ar e axia ll v a li gn e d w i th th e s e cond s e t of cutt i ng e l e m e nts. The method of claim 31 J 
wherein gripping the tubu lar member comprises:! 

rpermittino axial displacement of the tubular member in a first direction: andl 
[ not permitting axial displacement of the tubular mem ber in a seco nd direction. ] 

pulling the expansion device through the end of the tubular memberl comprises: 



support m e mb e r; and 



a p l ur ali ty of mov a bl e e xpans i on e l e m e nts coup le d to th e support m e mb e r. 

[pulling the expansion device through the end of the tubular member using an actuator.] 



QA-. Th e apparatus of c l a i m 33, furth e r compr i sing: 

an a ctu a tor coupl e d to th e support m e mb e r for mov i ng th e e xpansion ele m e nts b e tween 

a first posit i on and a s e cond pos i t i on; 

wh e r e in i n t he first pos i tion, th e e xp a ns i on ele m e nts do not e ng a g e th e tubu l ar memb e r; 

wher ei n in th e s e cond pos i t i on, the e xpans i on e l e m e nts e ngag e th e tubular m e mb e r. 
34. The method of claim 26J wherein pulling the expansion device through the end of the 
tubular member comprises:! 

[pulling the expansion device through the end of the tubular member using fluid 
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35. Th e a pp a ratus of c l a i m 34, furth e r compr i sing:a s e nsor coup le d to th e support memb e r 
for s e ns i ng the i nt e rn al d ia m e t e r . The metho d of claim 34 J wherein pulling t he expansion 
device thro ugh the endl of the tubular member[ using fluid pressure comprises:! 

fpressurizino an annulus within the tubular member above the expansion device!. 

36. Th e apparatus of cla i m 35, wh e r ei n th e s e nsor pr e v e nts th e e xpansion e l e ments from 
b ei ng mov e d to th e s e cond pos i t i on i f th e i nt e rna l d i am e t e r of th e tubular m e mb e r i s l ess than a 
prodotorm i n e d valu e . Jhe method of claim 9[ wherein rad ially expanding and plastically 
deforming a portion of the tubular me mber above the bell sectio n comprises:! 

Tfluidiclv sealing an end of the tubular member: and! 
fpullino the expansion device through the tubular member!:. 

37. The app a r a tus method of claim 34r36, wherein the expansion ele m e nts compr i s e : 
a f i rst s e t of e xpans i on ele m e nts; and 

a s e cond s e t of e xpans i on ele ments;wh e r e in th e f i rst s e t of e xpans i on ele m e nts are 
int e r le av e d w i th th e s e cond s e t of e xpansion elemonts device is adjustable . 

38. The apparotus melhoji of claim 37, wherein m-the f i rst pos i t i on, tho first s e t of e xpans i on 
e le m e nts ar e not a x iall y al i gn e d w i th th e s e cond s e t of e xpans i on e l e m e nts ejcpansion device 
is adjustable to a plurality of sizes . 

39. The apparatus m ethod of claim 37t36, wherein m-the s e cond pos i tion, th e f i rst s e t of 
e xpans i on e l ements are axia ll y a l ign e d w i th th e s e cond set of e xpans i on ele m e nts expansion 
device comprises a plurality of adjustable expansion devices. 

40. The apparatus method of claim 4t39, wherein at least one of the e xpans i on d e v i c e 
comprises a n adjustable expansion devtee devices is adjustable to a plurality of sizes . 

41. Th e apparatus of c l a i m 1, wh e r ei n th e e xpans i on dev i c e compris e s a p l ural i ty of 
e xpansion dev i c e s. The method of claim 36 J wh erein pulling the expansion device through the 
end of the tubular member comprises:! 

[gripping the tubular member; and! 

fpulling an expansion device through an end of the tubular member] , 
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42. 



The a pp a ratus of claim 41 , wherein at lo ast 



of the e xpansion 





comprises:! 




it of the tubular member in a first direction: and] 



mot permitting axial displacement of the tubul ar member in a second direction] 

43. The app a ratus of cla i m 4 2, wh e re i n th e adjustab le expans i on dev i c omethod of claim 
41 J wherein pulling the expansion device through the end of the tub ular member] comprises: 
a support m e mber; and 

a p l ural i ty of movab l e e xpansion ele m e nts coup le d to th e support member. 

rpulling the expansion device through the end of the tubular member using an actuator ] 

44-: Th e appar a tus of cla i m 43, further comprising: 

an actuator coupl e d to th e support m e mb e r for mov i ng the e xpans i on ele m e nts botw oo n 

a first posit i on and a s e cond pos i tion; 
wh e r e in i n th e f i rst pos i t i on, the expans i on ele ments do not engage th o tubular memb e r; 

wh e re i n in tho s e cond pos i tion, the expans i on e le m e nts e ngage th e tubu la r m o mb o r. 

44. The method of claim 36.f wherein pulling the expansion device through the end of the 
tubular member comprises:! 

bulling the expansion device through the end of the tubular m ember using fluid 
pressure.] 

45. Th e apparatus of c l aim 44, furth e r compris i ng:a sonsor coup l ed to th e support m e mb e r 
for s e ns i ng th e i nt e rna l diam e t e r The method of claim 44,f wherein pulling the expansion 
device through the endl of the tubular memberf using fluid pressure comprises:! 

Tpressurizino an annulus within the tubular member above the expansion device!. 

46. Th e appar a tus of cla i m 45, wh e r ei n th e s e nsor prevents th e e xpans i on ele ments from 
b e ing moved to tho s e cond pos i t i on if the i nt e rna l d i am e t e r of tho tubu l ar m e mber is l e ss than a 
pr e d e t e rm i n e d value. The method of claim 9 f wherein radially expand ing and plastically 
deforming a portion of the tubular member above the bell section comprises:! 

[overlapping the portion of the tubular member above the bell section with an end of a 

preexisting tubular member: and! 
fpulling an expansion device through the overlapping portions of the tubular member and 
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the preexisting tubular member} , 

47. The apparatus method of claim 44r4J wherein the expansion elomontc compr i oo: 
a first set of e xpansion elem e nts; a nd 

a second sot of e xpans i on e l e ments;whoro i n th e first sot of expans i on e l e ments aro 

48. The apparatus method of claim 47-r4Z wherein in-the f i rst posit i on, th e f i rst s o t of 
e xpans i on e lem e nts are not ax i a ll y aligned with th e second set of e xpansion 
elemefltsexpansion device is adjustable to a plurality of sizes 

49. The apparatus melhod of claim 47-j4J wherein in-the s e cond pos i t i on, th e f i rst s e t of 
e xpansion ele ments are axia ll y a l ign e d w i th th e second s e t of expansion c 
device comprises a plurality of adjustable expansion devices 

5Q-. An apparatus for rad i ally e xpanding and plastica l ly deform i ng a 

m e mb e r, compr i s i ng: 

a n e xpans i on d o v i c o for rad iall y e xpand i ng and plastic al ly deform i ng tho tubul a r m o mb o r 

coup le d to the support memb e r; a nd 
an actuator couplod to tho support m o mbor for d i splacing th o e xpansion d e v i ce r e lat i v e 

to th e support m e mb e r. 

50. The method of claim 49. wherein at least one of the ad justable expa nsion devices 
is adjustable to a plurality of sizes. 

§4, Th e apparatus of cla i m 50, further compris i ng: 

a cutting d e v i c e coup le d to the support m e mb e r for cutt i ng th e tubu l ar m e mb e r- 
Si . The method of claim 46f wherein pulling the expansion device through the overlapping 
portions of the tubular member and t he preexisting tubular member comprises:! 
[grip ping the tubular member: and] 

fpullino the expansion device through the overlapping portions of the tubular member 
and the preexisting tu bular member.! 

52. The apparatus melhod, of claim 51 , wherein Gripping !the cutting dovico rtubular 
] comprises: 
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a support m e mb e r; and 

a plura l ity of movablo cutt i ng ol o monts coup lo d to th o cupport m o mbor. 

[permitting axial displacement of the tubular member in a first direction: and] 
fnot permitting axial displacement of the tubular member in a second direction ] 

Th e apparatus of c l a i m 52, furth e r compris i ng: 

an actuator coupled to th e support m e mber for moving tho cutting o l oments botwoon a 

f i rst position and a s e cond pos i t i on; 
wherein in tho f i rst pos i t i on, tho cutting e lomonts do not engage tho tubu l ar momb e r; and 
wh e r ei n in th e second pos i tion, th e cutt i ng ele m e nts e ng a g e th e tubul a r m e mb e r. 

53. The method of claim 51 r f wherein pulling the expansion device through the 
overlapping portions o f the tubular member and the preexi sting tubular member comprises:! 

bulling the expansion device through the overlapping portions of the tubular member 
and the preexisting tubular member using an actuator.1 

54; Th e app a ratus of c l a i m 53, furth e r compr i s i ng: 

a s e nsor coup l ed to th e support m e mb e r for s e nsing th e i nt e rna l d i am e t e r of th e tubu l ar 
mGmbGr 

54. The method of claim 46f wherein pulling the expansion device through the overlapping 
portions of the tubular member and the preexistin g tubular member comprises:! 

fpulling the exp ansion device through the overlapping portions of the tubular member 
and the preexisting tubular member using fluid pressure ] 

55. Th e apparatus of cla i m 54, wh e r ei n th e s e nsor pr e v e nts th e cutting o l om e nts from being 
mov e d to th e second posit i on i f th e interna l d i amet e r of th e tubu l ar m e mb e r i s le ss than a 
pr e d e termined valu e . The method of claim 54J wherein pulling the expansion device through 
the overlapping portions of the tubular member and the preexistin g tubular mem ber using fluid 
pressure co mprises:! 

fpressurizino an annulus within the tubular mem ber above the e xpansion device.! 

56. The apparatu s method of claim 53, wh e re i n th e cutting ele m e nts compr i s e 4 6_ [ further 
comprising! : 

a first s e t of cutt i ng e l em e nts; and 
a s e cond set of cutting ele m e nts; 

wh e rein th o f i rst s e t of cutting e lo m o nts are i nt e rl e av e d w i th th e s e cond set of cutt i ng 
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fcuttinq an end of the portion of the tubular member tha t overla ps wi th the p reexisting 
tubular member.! 



57^ 



Th e apparatus of cla i m 56, wher e in in tho f i rst posit i on, th e first 
a r e not ax i a l ly a lign e d w i th th e s e cond set of cutting e le m e nts. 
The meth od of claim 56 r [ fi 



t of cutting elements 



rremovina the cut off end of the expandable tubular member from the preexisting 
structure.1 



5& Th e apparatus of c l aim 56, wh e r ei n i n th e s e cond pos i t i on, th e first set of cutting 

e l e m e nts ar e a x i a ll y align e d w i th th e s e cond s e t of cutting e l e m e nts. 
58. The method of claim 9f further comprising:! 

finiecting a hardenable fluidic sealing material into an annulus between the expandable 

tubular member and the preexistin g structure.! 



The apparatus melhojd of claim 60^ further comprising: 

a gripping dov i co for gripp i ng th o rcuttina off an en d of the expandable! tubular member 
coup le d to th e support m e mb e r . 



60. Th e apparatus of c l a i m 59, wh e r ei n th e gripp i ng d e v i ce compr i s e s a p l ura li ty of movab l e 
gr i pping ele m e nts. The method of claim 59J further comprising:! 

rremovine the cut off end of the expandable tubular member from the preexisting 
structure.] 



Th e apparatus of c l a i m 60, wh e r e in th e gr i pp i ng ele m e nts ar e mov e ab l e i n a rad i a l 

d i r e ct i on r e l a t i v e to th e support m e mb e r- 
Si . fA method of cu tting a tubular member, comprising:! 

T positioning a plurality of cutting elements within the tubular member: and ! 

f bringing the cutting elements into engagement with the tubular member.! 



62. Th e a pparatus of claim 60, wh e rein th e gr i pping e l e m e nts are moveabl e i n an ax i al 
dir e ction re l ativ e to th o support m e mber. The met hod of claim 61 J wherein the cutting 
elements comprise:! 

f a first group of cutting elements: and 1 
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a second gr oup of cutting elements:] 



fwherein the first group of cutting elements are interleaved with the secon d group of 
cutting elements.! 

63. The apparatus of c l aim 60, wh o ro i n th e gripping elements aro moveabl e in a radial and 
an ax i al dir e ction rol a t i v o to the support momb o r. The method of claim 61 r f wh e rein bringing 
the cutting elements into engagement with the tubular member comprises:] 

f bringing the cutting elements into axial alionment.1 

64. Th e a pparatus of claim 60, wh e r e in th e gripp i ng e l em e nts a r o move a ble from a f i rst 

pos i tion to a s e cond position; wh e r ei n i n th e first posit i on, th e gripp i ng ele m e nts do not engag e 
th e tubular m e mb e r; wher e in i n th e s e cond pos i tion, th e gripping el e m e nts do e ngag e th o 
tubular m e mb e r; and wh e r e in, dur i ng the movement from th e first posit i on to th e s e cond 
pos i t i on, th e gr i pping ele m e nts mov e i n a r a dial and an axial d i r e ction r el at i v e to th e support 



64. The method of claim 63 r f wherein bringing the cutting elements into engagement with 
the tubular member further comprises:! 

f Pivoting the cutting elements.! 

6& Tho apparatus of c l a i m 60, wh e r ei n th e gripping e l ements ar e moveable from a first 

pos i t i on to a second pos i t i on; wh e r ei n in the f i rst posit i on, th e gr i pping ele ments do not e ngage 
th e tubu l ar memb e r; wh e r ei n i n th e s e cond pos i t i on, th e gr i pp i ng e le ments do e ngag e the 
tubu l ar m e mb e r; and wh e r ei n, dur i ng th e mov e m e nt from th e f i rst pos i tion to th e s e cond 
position, the gr i pp i ng olo m o nts mov e i n a r a d ia l direct i on ro la t i v o to th o support momb o r. 

65. The method of claim 63J wherein bringing the cutting elements into engagement with 
the tubular member further comprises:! 

f tran slating the cutting elements.! 

Th e apparatus of c l a i m 60, wh e r e in th e gr i pp i ng e l e m e nts ar e mov e ab le from a f i rst 

pos i t i on to a second posit i on; wh e r e in i n the f i rst pos i t i on, th e gripp i ng e l e m e nts do not e ngag e 
th e tubu l ar m e mb e r; wh e r ei n in th e s e cond pos i t i on, th e gripping e lem e nts do e ngag e the 
tubular m e mber; and wh e r e in, during th e mov e m e nt from the first posit i on to th e s e cond 
posit i on, th e gr i pping el em e nts mov e i n an axia l dir e ct i on r e lat i ve to th e support m e mb e r- 
SB. The method of claim 63 r r wherein bringing the cutting ele ments into en gagement with 
the tubular member further comprises:! 
r pivoting the cutting elements: and] 




ms m b Gr 




14 



25791.270.06 



r translating the cutting elements.] 

67-, Th e apparatus of c l aim 50, whoroin, if tho tubular mombor i s dieplacod i n a firct axial 

d i r e ct i on, the gr i pping d e vice gr i ps the tubu l ar m e mber; and wh o r o in, i f th e tubular m o mb o r is 
d i sp l ac e d i n a second ax i al direction, th e gr i pp i ng devic e doos not grip the tubular member. 

67. The method of claim 61 J wherein bringi ng the cutting elements into engagement with 
the tubular member comprises:] 

f rotating the cutting elements about a common axis.1 

6& Th e a ppar a tus of c l aim 60, wher ei n the gripp i ng e l e m e nts ar e mov e ab le from a f i rst 

pos i t i on to a s e cond posit i on; wh e rein i n th e first posit i on, th e gripp i ng e le m e nts do not engag e 
th e tubu l ar m e mb e r; wh e re i n i n th e s e cond pos i tion, th e gr i pping e l e m e nts do e ngag e the 
tubular member; and whoro i n, tho gripp i ng elements ar e b i ased to rema i n in tho first posit i on. 

68. The method of claim 61 J wherein bringing the cuttin g elements into engagement with 
the tubular member comp rises:! 

r pivoting the cutting elements about corresponding axes:! 

r translating the cutting elements: and] 

f rotating the cutting elements about a common axis.! 

69. The apparatus method of claim 60, wh e r ei n th e gr i pping d e v i c e M , further 
compr i s e s rcomprisingl: 

a n actuator for mov i ng th e gripping ele m e nts from a first position to a s e cond pos i t i on; 

wh e r ei n in th e f i rst posit i on, th e gr i pp i ng ele m e nts do not engag e th e tubular m e mber; 
wh e rein i n th e s e cond position, th e gr i pping ele m e nts do e ngag e th e tu l 

[preventing the cutting elements from c oming into e ngagement with the tub ular member 
if the inside diameter of the tubular member is less than a predetermined value.! 

70. Th e appar a tus of cl a im 50, furth e r compr i sing:a s e al i ng d e vic e for s e aling an i nt e rfac e[ 
w i th th e tubular m o mb o r ] coupl e d to th e support The method of claim 69J wherei n preventing 
the cutting e lements fro m coming into engagement! i m f with the tubular 
member! fif the insid e diameter of the tubular member is less than a 
predetermined value comprises:] 

f sensing the insid e diameter of the tubular! member. 
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71. Th e appar a tus of cla i m 70, wh e re i n th e sea l ing d e v i ce s e als an annulus def i n e s b e tw o on 
th e support momb o r f A method of grip ping a tubular member, com prising:] 

r positioning a plurality of gripping elements within the tubular memher:! and 
f bringing the gripping elements into engagement with] the tubular member. 

72. The apparatus of claim 50. furth e r comprisino:method of claim 71 J wherein bringing 
the grippin g elements into engagement with the tubular member comprises:! 

a l ock i ng d e v i ce for l ocking th e pos i tion of th e tubul a r m e mb e r r el at i v e to th e support memb e r. 

r displacing the gripping elements in an axial direction: andl 
r displacing the gripping elements in a radial direction. 1 

73. The a pp a r a tus m ethod of claim §0771, further comprising: 
a pack e r ass e mbly coup le d to th e support m e mber. 

f biasing the gripping elements against engagement with the tubularl msmfesf. member. 

74. Th e appar a tus of c l aim 73, wh e r ei n th e pack e r ass e mb l y compr i s e s: 

a packer; and 

a p a ck e r contro l d e v i c e for contro lli ng th e op e ration of th e p a ck e r coup le d to th e support 

7-& Th e apparatus of cla i m 7A, wh e r ei n th e pack e r compr i s e s: 

a support m e mber d e fining a passag e ; 

a sho e compr i s i ng a float va l v e coup le d to an e nd of the support m e mb e r; 

on e or mor e compr e ss i bl e packer e le m e nts movab l y coupl e d to th e support m e mber; 

a slid i ng sl ee v e va l v e movab l y position e d w i thin the passag e of th e support member. 

7& Th e apparatus of c l a i m 74, wh e r ei n th e pack e r control d e v i ce compr i ses: 

a support m e mb e r; 

one or more drag b l ocks r e l e asab l y coupl e d to th e support m e mb e r; and 
a sting e r coup le d to the support m e mb e r for e ngag i ng the p a ck e r. 

77, Th e a pparatus of c l aim 7 4 , wh e r e in the pack e r compris e s: 

a support m e mb e r d e f i n i ng a passage; 

a shoe compr i sing a f l oat va l v e coupl e d to an end of th e support m e mber; 
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on e or more compr e ss i b l e pack e r el ements movab l y coup l ed to th e support 
m e mb e r; and 

a sl i d i ng s l oovo va l v e pos i tion e d w i th i n tho passag e of th e support m e mbor; and 

wher ei n th e p a ck e r contro l d e vic e compr i s e s: 

a support m e mber; 

on e or mor e drag blocks r ele asab l y coupl e d to the support m e mb e r; and 

a st i ng e r coup le d to th e support m e mb e r for e ngag i ng th e s l id i ng s le ev e va l vo. 

Th e apparatus of c l aim 50, where i n th e expans i on dev i c e compr i s e s: 

a support m e mb e r; a nd 

a p l ural i ty of movab le expans i on e le m e nts coup le d to th e support m e mber. 



79, Th e apparatus of cla i m 78, furth e r compr i s i ng: 

an actuator coupl e d to th e support m e mb e r for mov i ng th e e xpansion e l e m e nts b e tween 

a first posit i on and a s e cond pos i t i on; 
wh e r ei n i n the f i rst pos i t i on, th e e xpans i on e le m e nts do not e ngage th e tubular membor; 

wh e r e in i n th e s e cond po si t i on, th e e xpans i on ele m e nts e n ga ge th e tubu la r m e mb e r. 



80= Th e apparatus of c l a i m 79, furth e r compr i s i ng: 

a s e nsor coup le d to th e support m e mb e r for s e ns i ng th e i nt e rna l diam e t e r of th e tubular 



84, Th e apparatus of cla i m 80, wh e r ei n th e s e nsor pr e v e nts th e e xpans i on e l e m e nts from 

b ei ng mov e d to th e s e cond position if th e i nt e rnal diam e t e r of th e tubu l ar m e mb e r i s l e ss than 
pr e d e t e rmin e d valu e . 



Th e apparatus of c l a i m 79, wh e r ei n th e e xpansion e l e m e nts compris e : 
a first s e t of e xpansio i 
a s e cond set of e 

wh e rein th e first s e t of e xpans i on ele m e nts a re i nt e rl e av e d with th e s e cond s e t of 
e xpans i on ele m e nts. 



83, Th e a pparatus of c l a i m 82, wh e r ei n i n th e first pos i t i on, th e f i rst s e t of e xpans i on 

el em e nts ar e not ax i a ll y al ign e d w i th th e s e cond s e t of e xpans i on e l e ments. 



17 



25791.270.06 



84 Th e a ppar a tus of claim 82, wh e r ei n in the s e cond pos i tion, the first s o t of e xpans i on 

e l e m e nts ar e axia ll y align e d with the s e cond set of e xpansion olomonts. 

85- . The apparatus of cla i m 50, wh e re i n th e expansion d e vic e compr i ses an adjustab l e 

e xpans i on d e v i c e . 

86 Th e appar a tus of c l a i m 50, wh e rein the expans i on d e vic e compr i s e s a p l ura li ty of 

e xpans i on d e vic e s. 

87, Th e apparatus of c l a i m 86, wh e r ei n at le ast on e of th e e xpans i on dov i oos compr i sos an 

a djustab le e xpansion d e v i c e . 

8& Th e app a ratus of c l a i m 87, wh e r ei n the a djustab le e xpans i on d e v i c e compr i s e s: 

a p l ura li ty of movab le e xpans i on e l e m e nts coup le d to th e support m e mb e r. 

89-. Th e apparatus of c l aim 88, furth e r compr i s i ng: 

a n a ctu a tor coup le d to th e support m e mb e r for mov i ng th e e xpans i on ele m e nts b e twe e n 

a f i rst pos i tion a nd a s e cond pos i tion; 
wh e r e in i n the f i rst posit i on, th e e xpans i on ele m e nts do not e ngag e th e tubular m e mb e r; 

wh e r e in i n th e s e cond posit i on, th e e xpans i on ele m e nts e ngag e th e tubul a r m e mb e r. 

9Q-. The apparatus of c l aim 89, furth e r compr i s i ng: 

a s e nsor coup le d to th e support m e mb e r for s e ns i ng th e int e rna l d i am e t e r of th e tubular 

94 Th e a pparatus of c l a i m 90, wh e re i n th e s e nsor pr e v e nts th e e xp a nsion ele ments from 

b ei ng mov e d to th e s e cond posit i on i f the i nt e rna l d i am e t e r of th e tubul a r m e mb e r i s le ss than a 
pred e t e rm i ned va l u e . 

92, Th e a pparatus of cla i m 89, wh e r e in th e e xp a ns i on e l e m e nts compris e ; 

a f i rst s e t of expansion e lements; and 
a s e cond set of e xpans i on ele m e nts; 
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wh e re i n th o f i rst s e t of expans i on olG ments ar o i nter le av e d with th o s e cond s o t of 
e xpansion e lements. 

9& Th e apparatus of c l aim 92, wh e rein i n th o first position, th o first s o t of e xpansion 

e l e m e nts ar e not axia ll y a li gned with th e second sot of e xpansion e l e ments. 

94, Tho apparatus of c l aim 92, whoroin i n tho socond pos i tion, tho first sot of expansion 

ele m e nts ar e axial l y a li gned w i th th e second s e t of expans i on o l o m o nts. 

9& An app a ratus for radial l y e xpand i ng and plast i ca l ly d e forming an expandabl e tubu l ar 

m e mber, compris i ng: 
a support m o mb o r; 

an e xpans i on d e v i ce for rad i ally expand i ng and pl a stica ll y deforming tho tubu l ar m e mb e r 
coup le d to tho support memb e r; and 

a sea li ng ass e mb l y for sea l ing an annulus d e f i n e d b e tw ee n the support m e mb e r and tho 



9& Th e apparatus of c l aim 9 5, further compr i s i ng: 

a gripp i ng d e v i c e for gr i pp i ng th o tubu l ar m e mber coup le d to th e support m e mb e r. 

97, Th e apparatus of cla i m 96, wh e rein th e gripp i ng d e vice compr i s e s a p l ura li ty of movable 

gr i pp i ng e l ements. 

9& Th e apparatus of c l aim 97, whoroin th e gr i pping e l ements are moveable in a rad i al 

d i r e ct i on r e lat i v e to th e support memb e r. 

99, Th e apparatus of cla i m 97, wh e r ei n th e gr i pping ele m e nts ar e mov e abl e in an a xial 

d i r e ction relat i ve to th e support mombor. 

— The apparatus of c l a i m 97, wh e r ei n th e gripp i ng ele m e nts ar e mov e ab le in a rad i al and 
an a x i al d i r e ct i on re la t i ve to the support memb e r. 

404, — Th e apparatus of cla i m 97, wher e in the gripping el ements are mov e able from a f i rst 
pos i tion to a s e cond posit i on; wh e r ei n in tho first position, th e gr i pping e l e m e nts do not e ngage 
th e tubu l ar m e mb e r; wher ei n in th e second position, th e gripp i ng ele ments do engag e the 
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tubu la r m e mb e r; and wh o r oi n, dur i ng th o movemont from th o first position to th e second 
pos i t i on, the gripping ol o ments mov o i n a radia l and an ax i al diroction rel a tive to th o support 

— Th e apparatus of c l aim 97, whoro i n the gripp i ng el ements ar e moveab l o from a f i rst 
pos i t i on to a s e cond posit i on; wh o rein in tho first posit i on, tho gripping olo m o nts do not o ng a g o 
th e tubu l ar m e mbor; wh e r e in i n the second position, the gripping e l e m e nts do e ngage th o 
tubu l ar member; and wh e r ei n, during th e mov e ment from th e f i rst position to the second 
pos i tion, tho gripp i ng olomonts movo in a rad i al diroction ro l at i vo to tho support memb e r. 

103. — Th e apparatus of c l a i m 97, whoroin tho gripp i ng ele ments aro mov e abl e from a f i rst 
pos i t i on to a s e cond position; where i n i n the f i rst pos i tion, th e gr i pping e l ements do not o ng a go 
th e tubular memb e r; wher ei n i n th e second pos i tion, th e gr i pping ele m e nts do e ngag e tho 
tubu l ar memb e r; a nd whoroin, during the mov e ment from th o first pos i t i on to th e s e cond 
posit i on, the gripping el e m e nts move i n an axial diroct i on r e lat i v e to th e support m o mbor. 

404: — Tho apparatus of c l aim 97, wh o r oi n, i f tho tubular memb o r i s disp l ac e d i n a f i rst axia l 
d ire ct i on, th o gripping d o v i c o gr i ps th o tubu l ar m o mb o r; a nd wh o r o in, i f th e tubu la r m o mb o r i s 
d i splac e d i n a s e cond ax i a l d i r o ct i on, th e gr i pp i ng d e vic e do e s not gr i p th e tubu la r m e mb e r. 

40& — The apparatus of cla i m 97, wh o r o in th o gripp i ng ele m e nts a r e moveab le from a first 
pos i t i on to a s e cond posit i on; wh e r e in i n tho f i rst pos i t i on, the gr i pp i ng ele ments do not ongago 
the tubu l ar memb e r; wh e r e in i n the s e cond pos i t i on, th e gr i pp i ng e le m e nts do engag e the 
tubu l ar membor; and whoro i n, th e gr i pp i ng el ements ar e bias e d to r e main in th e f i rst pos i tion. 

40& — The apparatus of c l aim 97, whoroin the gripping dov i co further compr i ses: 

an actuator for mov i ng th e gr i pp i ng ele m e nts from a f i rst position to a s e cond pos i t i on; 
wh e r ei n in the f i rst pos i tion, th e gr i pping el e m e nts do not e ngage tho tubular momb o r; 
wh e r ei n i n th e second position, th e gr i pping elem e nts do engag e th e tubu l ar m e mb e r; 

wh e r ei n the actuator i s a f l u i d power e d actuator. 

407, — Th e a pparatus of c l a i m 95, further comprising: 

a l ocking d e vice for l ock i ng the position of th e tubular m e mb e r relativ e to th e support memb e r. 
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40& — Th e apparatus of claim 95, furth e r comprising: 
a pack e r ass e mbly coup le d to th e support m e mber. 

409, — Th e apparatus of c l aim 108, wher e in th e packer ass e mbly compr i sos: 
a pack e r; and 

a p a cker control d e vice for controlling the operation of the packer coup le d to th o support 

440, — Th e apparatus of cla i m 109, whor e in tho pack e r comprisos: 
a support m e mber d e fin i ng a passag e ; 

a shoo compr i s i ng a f l oat va l vo couplod to an e nd of th e support mombor; 

on e or mor e compress i bl e pack e r e l em o nts movab l y coupled to the support m e mber; 

a s li d i ng s lee ve va l v o movably pos i t i oned w i th i n th o passage of the support m o mb o r. 

444; — Th e apparatus of c l a i m 109, whor ei n th e pack e r control d e vic e compr i s o s: 

a support m e mb e r; 

o n e or mor e drag b l ocks r ele as a b l y coup le d to th e support m e mb e r; a nd 
a st i ng e r coupl e d to th e support m e mb e r for e ngaging th o p a ck e r. 

442: — Th e apparatus of cla i m 109, wh e r ei n th e pack e r compr i ses: 
a support memb e r d e fining a passage; 

a sho e compr i s i ng a float valv e coup le d to an e nd of th e support m e mb e r; 
on e or more compr e ss i b l e pack e r ele m e nts movab l y coup le d to the support 
memb e r; and 

a sliding sloovo va l v e position e d w i th i n the passag e of th e support m e mber; and 

wh e r ei n the pack e r contro l d e v i c e compr i s e s: 

a support mombor; 

on e or mor e drag b l ocks r e l e asab l y coup l ed to th e support m e mb e r; and 

a sting e r coup le d to th e support m e mb e r for e ngag i ng th e sl i d i ng s lee ve va l v e . 

443, — Th e a pp a ratus of c l a i m 95, furth e r comprising: 

a n actuator for displac i ng the exp a ns i on dev i c e r el at i ve to the support m e mber. 
444 — Th e apparatus of c l a i m 113, wh e r ei n th e actuator comprises: 
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a first actuator for pu lli ng tho expans i on devic e ; a nd 
a s e cond actuator for pushing the e xp a ns i on d e v i c e . 

445, — The a pparatus of c l aim 1 1 3, whor oi n th o actuator compr i s o s m oa ns for transf e rring 
tors i onal loads between th o support memb e r and th e e xpans i on dovico. 

446 — Tho apparatus of claim 114, whoro i n tho f i rst and second actuators compriso moans for 
transf e rring tors i ona l loads b o two o n th o support m e mb e r and th o e xpansion d o v i c o . 

447- : — Th e a ppar a tus of c l a i m 113, wh o r ei n th e actuator compris e s a p l ura l ity of p i stons 
pos i t i on e d w i thin corr e spond i ng piston chamb e rs. 

44& — The apparatus of c l aim 95, wh o ro i n th o cutting d e v i ce comprisos: 
a support m e mber; and 

a p l ura l ity of movab l e cutt i ng e l em e nts coup le d to th e support m e mb e r. 

449, — Th e apparatus of c l aim 118, furth e r compris i ng: 

an a ctuator coupl e d to th e support m e mb e r for mov i ng th o cutt i ng e l e ments b o tw oo n a 

f i rst pos i t i on and a s e cond position; 
wh e r e in i n th e first pos i tion, th e cu tti ng ele m e nts do not e ng a g e th e tubu la r m e mb e r; a nd 
wh e r e in in th e s e cond position, th e cutt i ng e l e m e nts engag e th e tubu l ar m e mb e r. 

42& — Th e appar a tus of cla i m 119, furth e r compr i s i ng: 

a s e nsor coup l ed to tho support m e mber for sens i ng tho int e rnal diam e t e r of tho tubu l ar 

424, — Th e app a ratus of c l a i m 120, wh e r e in the s e nsor prev e nts th e cutt i ng ele ments from 

b ei ng mov e d to th e s e cond pos i tion i f th e int e rnal d i amet e r of th e tubular momb o r is l oss 
than a pr e d e term i n e d va l u e . 

422-, — Th e apparatus of claim 119, wh e r e in th e cutt i ng e l em e nts compr i se: 
a first s e t of cutting el em e nts; a nd 
a second s e t of cutting e l e ments; 

wh e re i n th e f i rst s e t of cutting e l e m e nts ar e int e rl e av e d w i th th e s e cond s e t of cutt i ng 
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^ — The a pparatus of cla i m 122, wh o r o in in th e f i rst posit i on, th o f i rst sot of cutting ol o m o nts 
aro not axially align o d with tho s o cond sot of cutting o lo monts. 

HA- — Th e apparatus of c l aim 122, whor ei n in tho s e cond pos i tion, tho f i rst sot of cutting 
e l e ments ar o a x iall y al ign e d with th o s e cond s o t of cutting el ements. 

42& — Th e apparatus of c l aim 95, wher ei n th o expans i on d e v i c e compr i s o s: 
a support m e mber; and 

a plura l ity of movab le e xpansion e le m e nts coup le d to th e support m e mb e r. 

4-2& — Th e app a ratus of c l aim 125, furth e r compris i ng: 

a n actuator coupl e d to th e support m e mb e r for moving the e xpansion e l e m e nts b o two o n 

a first position and a socond pos i t i on; 
wh e r e in i n th e first pos i t i on, th e e xpans i on el em e nts do not e ngage th e tubular momb o r; 

wh e re i n i n tho s e cond position, th e e xpans i on ele m e nts engag e the tubular m e mb e r. 

457-, — Th e apparatus of claim 126, furth e r compris i ng: 

a s e nsor coup le d to th e support memb e r for s e ns i ng th e int e rn al d i am e t e r of th e tubu lar 
member 

45& — Th e apparatus of c l aim 127, wh e r ei n th e s e nsor prev e nts th e e xpansion ele m e nts from 
b e ing mov e d to th e s e cond position if th e i nt e rna l d i am e t e r of th e tubu l ar momb e r i s loss than a 
pr e d e t e rm i n e d va l u e . 

429, — The apparatus of c l aim 126, wh e r ei n th e e xpans i on e l e m e nts compr i s e : 

a f i rst set of e xpans i on e le m e nts; and 
a s e cond s e t of e xpansion e le m e nts; 

wherein the f i rst s e t of e xpansion elem e nts ar e i nt e r le av e d w i th th e s e cond s e t of 
e xpans i on olo m o nts. 

430, — Th e apparatus of cla i m 129, wher e in i n th e f i rst pos i t i on, the f i rst set of expansion 

e l e m e nts ar e not axially a li gn e d w i th th e s e cond s e t of e xpans i on ele m e nts. 
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434, — The app a r a tus of c la im 129, wh e r ei n in the s e cond position, th e f i rst s e t of e xpansion 
el em e nts are ax i a ll y align e d with th e s e cond s o t of e xpansion ele m e nts. 

432, — Th e a ppar a tus of claim 95, wh e rein th e expansion dev i c e compr i s e s an adjustab le 
e xpans i on d e vice. 

433, — The apparatus of c l aim 95, wh e r ei n tho expans i on device comprises a p l ural i ty of 
e xpansion dev i ces. 

434, — The apparatus of claim 133, wher ei n at le ast on e of th e e xpans i on d e vic e s compris e s an 
adjustab l e e xpans i on d e vice. 

435, — The apparatus of c l a i m 134, wh e r ei n th e adjustab le e xpansion devic e comprises: 
a support m e mber; and 

a p l ura li ty of movab le e xpans i on ele m e nts coupl e d to the support m e mb e r. 

436, — Th e a pp a r a tus of c lai m 135, furth e r compris i ng: 

aft a ctuator coup le d to th e support memb e r for mov i ng th e e xpans i on elem e nts b e tw ee n 

a f i rst pos i t i on and a s e cond pos i t i on; 
wh e r ei n i n th e f i rst pos i t i on, th e e xpans i on ele m e nts do not e ng a g e th e tubu l ar m e mb e r; 

wh e r ei n in th e s e cond pos i t i on, th e e xpansion ele m e nts e ngag e th e tubu l ar m e mber. 

437-; — Th e apparatus of c l a i m 136, furth e r compr i sing: 

a s e nsor coup l ed to th e support m e mb e r for s e ns i ng th e int e rn al d i am e t e r of the tubul a r 

438, — Th e apparatus of claim 137, wher e in th e s e nsor prevents th e e xpansion ele m e nts from 
b ei ng mov e d to th e s e cond pos i t i on i f the i nt e rnal d i am e t e r of the tubu l ar m e mb e r is le ss than a 
pr e d e t e rm i ned va l u e . 

439, — Th e apparatus of c l a i m 136, wh e r ei n th e e xpans i on ele m e nts compr i s e : 

a f i rst s e t of e xpans i on el ements; a nd 
a s e cond s e t of e xpansion ele m e nts; 

wh e r e in th e first s e t of e xpans i on e l em e nts are i nt e rl e av e d with the second set of 
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expansion el e m e nts. 

446 — The apparatus of cla i m 130, wherein in the f i rst poe i t i on, tho f i rst cot of expansion 
ele ments a re not a xi all y a li gn e d w i th th e s e cond s e t of e xpans i on e l e m e nts. 

444, — Th e apparatus of c l aim 139, wh e r e in i n the s e cond position, th e f i rst s e t of e xp a nsion 
ele m e nts ar e axia ll y a li gned with the second s e t of expans i on ele m e nts. 

44£ — An apparatus for radia ll y expand i ng and plast i ca ll y deform i ng an o xpandabl o tubu l ar 
m e mb e r, compris i ng: 

a support m e mber; 

a f i rst e xpans i on d e v i c e for rad i a ll y e xpand i ng and plastica l ly d e form i ng th o tubu l ar 

m e mb e r coup le d to th e support m e mb e r; and 
a s e cond e xpansion d e v i c e for rad ial ly e xpand i ng and p l ast i ca ll y d e forming th o tubu l ar 
m e mb e r coup le d to th e support m e mb e r. 

443, — The a pparatus of c l a i m 142, furth e r compris i ng: 

a gr i pping d e v i c e for gr i pp i ng th o tubu la r me mb e r coup le d to th o support memb e r. 

444 — Th e apparatus of cla i m 1 4 3, wher ei n th e gripp i ng devic e compr i ses a plura li ty of 
movab le gripping ele m e nts. 

445; — Th e a pp a r a tus of cl a im 1 44 , wh e r e in th e gr i pp i ng ele m e nts ar e mov e ab le in a rad i a l 
d i r e ction re l ativ e to th e support mombor. 

444: — The apparatus of cla i m 144, wh e r ei n th e gr i pp i ng ele ments ar e mov e ab le in an ax i a l 
d i r e ct i on r e lat i v e to th e support m e mb e r. 

447- , — Th e a ppar a tus of c l aim 144, wh e r ei n th e gr i pp i ng ele m e nts ar e mov e abl e in a radia l and 
an ax i al dir e ct i on re l at i v e to th e support m e mb e r. 

44& — Th e a pp a ratus of c l a i m 1 44 , wh e r ei n the gripping ele ments ar e mov e ab le from a first 
pos i t i on to a second pos i t i on; wh e re i n i n the first pos i t i on, th e gr i pp i ng e l e m e nts do not e ngag e 
th e tubu l ar member; wh e r ei n i n th e s e cond pos i tion, th e gr i pp i ng e lem e nts do engag e the 
tubu la r m e mb e r; and wh e r e in, during the mov e m e nt from the f i rst pos i t i on to th e s e cond 
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pos i tion, th e gr i pp i ng el em e nts move i n a r a dial and an axia l d i r e ct i on re la t i v e to the support 

449, — Th e appar a tus of c l aim 144, wh e r ei n th e gr i pp i ng ele m e nts ar e mov e ab le from a f i rst 
pos i tion to a second posit i on; wh e r ei n in the first pos i tion, th e gripp i ng e l e m e nts do not ongago 
th e tubu la r memb e r; wh e r e in in th e s e cond pos i t i on, th e gr i pp i ng ele m e nts do e ngag e th e 
tubular m e mb e r; and wher ei n, dur i ng th e mov e m e nt from th e f i rst pos i t i on to th e s e cond 
pos i t i on, th e gripping e lem e nts mov e i n a radia l dir e ct i on r el ative to th e support m e mber. 

450, — The appar a tus of c lai m 144, wh e r e in the gr i pp i ng ele m e nts ar e mov ea b le from a f i rst 
posit i on to a s e cond posit i on; wh e r ei n in th e f i rst pos i t i on, th e gripp i ng ele m e nts do not e ngage 
th e tubu l ar m e mb e r; wh e r ei n i n th e s e cond position, th e gr i pp i ng e l e m e nts do e ng a ge th e 
tubu la r m e mber; and wh e r ei n, during th e mov e m e nt from th e first pos i t i on to th e s e cond 
pos i t i on, th e gr i pp i ng el em e nts mov e i n an ax i a l dir e ct i on r ela t i v e to th e support m e mber. 

454, — Th e apparatus of c l aim 1 44 , wh e r e in, if the tubular m e mber i s disp la c e d i n a f i rst a x i a l 
d i r e ct i on, th e gripping d e vic e gr i ps th e tubu l ar m e mb e r; and wh e r ei n, i f the tubular m e mb e r i s 
d i sp l ac e d in a s e cond ax i a l dir e ction, th e gr i pp i ng d e v i ce does not gr i p th e tu bul ar m o mb o r. 

452-. — Th e apparatus of c l a i m 1 44 , wh e r e in th e gr i pp i ng ele m e nts ar e mov e ab le from a first 
pos i t i on to a s e cond posit i on; wh e r ei n in th e f i rst pos i t i on, th e gr i pping ele m e nts do not e ngag e 
th e tubu l ar memb e r; wh e r ei n i n th e s e cond pos i t i on, th e gr i pping ele m e nts do e ngag e th e 
tubul a r m e mb e r; and wh e r ei n, th e gr i pp i ng e l e m e nts ar e bias e d to r e m ai n in th e f i rst position. 

443, — Th e apparatus of claim 1 44 , wh e r e in th e gr i pp i ng d e v i c e furth e r compr ise s: 

an actuator for moving th e gr i pp i ng ele m e nts from a f i rst pos i t i on to a s e cond pos i t i on; 
wh e r ei n i n th e f i rst pos i tion, th e gr i pp i ng ele m e nts do not engag e the tubular memb e r; 
wh e r e in i n th e s e cond pos i t i on, th e gr i pp i ng ele m e nts do e ngag e th e tubu l ar m e mb e r; 

wh e r ei n th e actuator i s a f l uid pow e r e d actuator. 

454, — Th e a pp a ratus of c l a i m 1 4 2, further compr i s i ng: 

a se a li ng d e v i c e for s e al i ng a n i nt e rfac e w i th th e tubu la r m e mb e r coup le d to th e support 
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— Tho a pparatus of cl a im 15*1, wh o r oi n th o c o a l ing d o vico s ea ls an annulus dofin o s 
b e tw ee n th e support m e mb e r and th e tubu l ar m e mb e r. 

45& — Th o apparatus of claim 142, furth e r compr i s i ng: 

a locking devico for l ocking tho posit i on of th e tubu l ar m e mbor relat i ve to tho support mombor. 

457, — Tho apparatus of claim 1 - 12, further compris i ng: 
a packer ass e mb l y coup le d to th e support m e mb o r. 

45& — Th e a pparatus of c lai m 157, wh o r e in the pack e r assembly compr i s o s: 
a packer; and 

a packer control d e v i ce for contro lli ng the op e rat i on of tho pack e r coup l ed to th o support 

4§& — Th e apparatus of c l a i m 158, wh o r e in th e pack e r compr i ses: 
a support m e mbor d e fining a passag e ; 

a sho e comprising a float va l v e coup le d to an e nd of the support m o mb o r; 

on e or mor o compr e ss i bl e p a ck e r ele m e nts mov a b l y coup le d to th e support m o mb o r; 

a s li d i ng sle e v e valvo movably pos i tion e d w i th i n the passag e of the support memb o r. 

4§& — Th e apparatus of cla i m 158, whor e in th e pack e r contro l d e vice comprisos: 

a support memb o r; 

on e or mor e drag b l ocks r e l e asab l y coupl e d to th e support m e mber; and 
a stinger coupl e d to th o support memb e r for e ngag i ng th e pack e r. 

464-: — Th e a pp a ratus of cla i m 158, wh o r ei n th e pack e r comprises: 
a support memb e r def i ning a passage; 

a sho e compris i ng a float va l v e coup le d to an e nd of the support momb o r; 
on e or mor e compress i b le pack e r e le m e nts movably coup le d to th e support 
m e mb e r; a nd 

a s l id i ng sl ee v e valve posit i on e d with i n th e passag e of th e support m e mber; and 

wh e r e in th e pack e r contro l d e vic e compr i s e s: 

a support m e mb o r; 

on e or mor o drag blocks r el easab l y coupl e d to tho s 
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a st i ng o r coupi o d to the support m o mbor for e ngaging tho sliding sl oo v o va l vo. 

4S£ — Th e apparatus of c l aim 142, furth e r comprising: 

an actuator for disp l acing th e e xpansion devic e r e lat i v e to th e support m o mb o r. 

— The a pp a ratus of cla i m 162, wh e r ei n the actu a tor compris e s: 
a first actuator for pul l ing tho expans i on d e v i c e ; and 
a s e cond actuator for pushing th e expansion d e v i c e . 

— The apparatus of c lai m 162, wh o re i n th e actu a tor compr i s e s m e ans for transferr i ng 
torsional loads betw ee n tho support memb e r and th e e xpans i on dovic o . 

— The apparatus of cla i m 163, wh e r ei n th e first and s e cond actuators compris e m e ans for 
transferr i ng tors i ona l loads b e twe e n the support memb e r a nd the e xpans i on d o v i c o . 

466-; — Th e a pparatus of c l a i m 162, wher e in the actu a tor compr i s e s a p l ural i ty of p i stons 
posit i on e d within corr e spond i ng piston chamb e rs. 

4§£ — Th e apparatus of cla i m 142, further compr i c i ng: 

a cutt i ng d e v i c e for cutt i ng the tubul a r m e mb e r coup io d to th e support m e mb e r. 

46& — The apparatus of c l a i m 167, whor e in th e cutt i ng dev i ce comprises: 
a support m e mber; and 

a plura li ty of movable cutting e l e m e nts coupl e d to th e support m e mber. 

46ft — Th e apparatus of c l a i m 168, furth e r compris i ng: 

a n a ctuator coupl e d to th e support m e mb e r for mov i ng th e cutt i ng el e m e nts b e tw ee n a 

first position and a s e cond pos i tion; 
wh e re i n i n th e f i rst pos i tion, th e cutt i ng e l e m e nts do not e ngage the tubu l ar m e mb e r; and 
wher e in in th e second position, th e cutt i ng ele ments e ngag e th e tubular m e mb e r. 

47-ft — Th e apparatus of c l aim 169, furth e r compris i ng: 

a s e nsor coup le d to th e support m e mb e r for s e nsing the i nt e rnal diam e ter of th e tubu l ar 
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— The apparatus of cl a im 170, wh o r oi n tho s e nsor prov o nts th o cutting olom o nto from 
b ei ng mov o d to the s e cond position if th o int e rnal diam o t o r of the tubular m e mb e r is Iogg 
than a prodot e rminod value. 

47£ — The apparatus of claim 160, whoroin tho cutting olomonts compriGo: 
a first s o t of cutting olom o nto; and 
a second sot of cutting e lements; 

where i n th o first s o t of cutting o l o monts are i nt o r lo av o d w i th th o second s o t of cutting 
e l e ments. 

473, — Tho apparatus of c l aim 172, whoro i n in tho first pos i tion, the f i rst sot of cutting olomonts 

are not a xi al ly aligned with tho s e cond sot of cutt i ng olo m o nts. 

474, — Th e apparatus of c l aim 172, wh e r e in in th o s e cond pos i tion, the first s o t of cutting 

e l e m e nts ar e axia ll y a li gn e d w i th the s e cond s o t of cutting ele m e nts. 

47& — Th e appar a tus of c l aim 1-12, wh e r e in at le ast on e of th e f i rst second e xpans i on d e v i c e s 
a support member; and 

a plur ali ty of movab l e e xpansion ele ments coup le d to th e support m e mb e r. 

47-§, — Th e apparatus of c l a i m 175, furth e r comprising: 

a n a ctuator coupl e d to th e support m e mb e r for moving th o e xpansion el em e nts b e tw ee n 

a first posit i on and a s e cond posit i on; 
wh e re i n i n th e first pos i tion, th e expans i on e le ments do not e ngag e th e tubular member; 

wh e r ei n i n th o s e cond pos i tion, th e e xpans i on e l em e nts eng a g e the tubu l ar mombor. 

47-7, — Th e appar a tus of c l a i m 176, furth e r comprising: 

a s e nsor coup le d to the support memb e r for s e nsing the i nterna l diam e ter of tho tubu l ar 

4 J 7& — Th e a pparatus of c l aim 177, wh o ro i n the s o nsor pr o v o nts the e xpansion e le m e nts from 
b e ing mov o d to the s e cond posit i on i f tho int e rnal d i am o tor of th e tubu l ar momb o r is l o ss than a 
pr e d e t e rm i ned v al u e . 
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179. Th e apparatus of c l aim 176, wh e r e in the e xpans i on el ements comprio o : 
a first sot of e xpansion o le monts; and 
a s e cond s e t of e xpans i on ele ments; 

wherein tho first s e t of expansion olomonts aro i nterloavod with tho socond sot of 



48& — Th o a pp a ratus of claim 179, wh o roin i n th o f i rst pos i tion, th o first sot of e xpansion 
e l e m e nts aro not axially align e d with the socond s e t of expans i on olomonts. 

484, — Tho apparatus of cla i m 170, whoroin i n tho s o cond posit i on, tho f i rst sot of expansion 
ele m e nts a r e ax i al l y a li gned w i th tho s e cond sot of expans i on e l e ments. 

442, — Th e a ppar a tus of c l a i m 142, wher ei n at least one of the f i rst and second expans i on 
d e v i c e s compr i s e a plura l ity of expansion dev i c e s. 

483, — Th e apparatus of c l a i m 182, wh e r e in a t l east on e of th e f i rst and s e cond expansion 
de v i c e compr i s e an a djustab le exp a ns i on dev i c e . 

4-84, — Th e apparatus of c l aim 183, wh e r ei n th e adjustabl e e xpansion d e vice compr i ses: 
a support m e mb e r; and 

a p l ura li ty of movab le e xpans i on ele ments coup le d to th e support m e mber. 

484 — Th e apparatus of c l aim 184, furth e r compr i sing: 

an actuator coup le d to th e support memb e r for mov i ng th e e xpans i on ele ments b e tween 

a first position and a second posit i on; 
wh e r ei n in th e f i rst pos i t i on, th e expans i on ele m e nts do not e ng a g e th e tubu l ar m e mb e r; 

wh e r ei n i n th e s e cond position, the exp a nsion e l e m e nts engage th e tubu l ar m e mb e r. 

486, — Th e a pparatus of cla i m 185, furth e r compr i s i ng: 

a s e nsor coup le d to th e support m e mb e r for s e ns i ng th e int e rna l d i am e t e r of the tubular 

187. The apparatus of cla i m 186, wh e r ei n th e sensor pr e v e nts th e expans i on ele m e nts from 
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b ei ng mov e d to th o s e cond pos i tion i f th o int e rna l d i am e t e r of th o tubu l ar momber is l o ss than a 
pr e d e t e rmin e d va l u e . 

48ft — Th e a pparatus of c l a i m 185, wh o r e in the e xpansion e l em e nts compr i s o : 
a first sot of expans i on olemonts; and 
a s e cond s e t of e xpans i on ele ments; 

wh e r e in tho first s e t of expansion elem e nts aro i nt e r l oav o d w i th tho second set of 
e xpansion olo monts. 

48ft — The apparatus of cl a im 188, wh e r ei n i n th e f i rst pos i tion, the f i rst set of expans i on 
ele m e nts ar e not ax i ally a l igned w i th tho s e cond set of e xpansion el ements. 

49ft — Th e apparatus of c l a i m 188, wh e r e in i n th e s e cond position, th e f i rst s e t of e xpansion 
ele ments ar e ax i a ll y a li gn e d w i th th e s e cond s e t of expans i on e l om o nts. 

484-; — An apparatus for radia ll y e xpand i ng and p l astica ll y deform i ng an e xpandab le tubu l ar 
m e mb e r, comprising: 
a support m e mber; 

an e xpansion dev i co for radia l ly e xpand i ng and p l ast i cally d e forming tho tubular m e mb e r 
coupl e d to the support memb e r; and 

a p a ck e r coup le d to th e support m e mb e r. 

492^ — Th e apparatus of c l aim 191, furth e r compr i s i ng: 

a gr i pp i ng d e v i c e for gripp i ng the tubu l ar m e mbor coup le d to tho support mombor. 

49ft — Th e apparatus of c l a i m 192, wh e r ei n the gr i pp i ng d e vic e compr i ses a p l urality of 
movab le gr i pping ele m e nts. 

494 — Th e appar a tus of c la im 193, wher ei n th e gr i pp i ng e l em e nts ar e mov e ab le in a rad i a l 
dir e ct i on r el at i v e to th e support m e mb e r. 

49ft — Th e apparatus of cla i m 193, wh e r ei n th e gr i pp i ng ele m e nts ar e mov e abl e in an ax i a l 
dir e ct i on r e lativ e to th e support m e mb e r. 

49ft — Th e apparatus of c l a i m 193, wh e r ei n th e gripping ele m e nts a r e mov e abl e i n a rad i a l and 
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a n a xi a l dir e ction rel a tive to th o support m o mb o r. 

4-97: — Th e apparatus of c l a i m 193, wh o r e in th e gr i pp i ng olom e nts ar e mov e able from a first 
pos i t i on to a second position; wh e re i n i n th e f i rst pos i tion, the gripp i ng e l e ments do not o ng a g o 
th e tubular m e mber; where i n i n th e s e cond pos i t i on, the gripp i ng ele ments do engage tho 
tubu l ar m e mb e r; and wh e r e in, during tho mov e m e nt from th e first position to th e s e cond 
position, tho gripping o loments move in a radia l and an axia l direction rolativo to tho support 
memb er 

4-9& — Th e apparatus of c l a i m 193, wher e in th e gr i pp i ng e lem e nts are mov ea bl e from a f i rst 
pos i t i on to a s e cond posit i on; wh e rein in tho first pos i t i on, th e gr i pping e l ements do not ongago 
th e tubu l ar memb e r; where i n i n the second position, th e gr i pp i ng ele m e nts do e ngage th o 
tubu l ar m e mber; and wh e r e in, during th e mov e m e nt from th e first pos i t i on to th e s e cond 
pos i t i on, th e gr i pp i ng ele ments move i n a rad i a l d i rect i on r el at i ve to th e support memb e r. 

409, — The a pp a ratus of cla i m 193, wher ei n th e gr i pp i ng e l e ments ar e moveab le from a f i rst 
pos i tion to a s e cond posit i on; wh e r ei n in the f i rst pos i t i on, th e gripp i ng ele m e nts do not e ngage 
th e tubu la r m e mb e r; wher ei n i n th e s e cond pos i t i on, th e gr i pp i ng ele m e nts do e ng a g e th e 
tubu la r m e mb e r; and wh e r e in, dur i ng th e mov e m e nt from th e first pos i tion to th e s e cond 
pos i t i on, th e gr i pp i ng ele m e nts mov e i n an ax i al d i r e ct i on relat i v e to tho support m e mb e r. 

200, — Th e apparatus of c l aim 193, wher ei n, if th e tubular memb e r i s displac e d i n a f i rst ax i al 
dir e ct i on, th e gr i pp i ng d e v i c e gr i ps th e tubu l ar m e mb e r; and wh e r e in, i f th e tubu l ar m e mber i s 
displaced i n a s e cond axial d i roction, th e gr i pp i ng d e vic e do e s not grip th e tubu l ar member. 

204, — Th e apparatus of c l a i m 193, whor ei n th e gr i pp i ng elements ar e mov e abl e from a first 
po s it i on to a s e cond posit i on; wh e rein i n th e f i rst posit i on, th e gr i pp i ng ele m e nts do not e ngag e 
th e tubu l ar m e mb e r; wh e r ei n in th e s e cond pos i tion, th e gr i pping ele m e nts do e ngag e th e 
tubu l ar m e mb e r; and wh e r e in, th e gr i pp i ng ele m e nts ar e b i ased to r e m ai n i n th e f i rst pos i t i on. 

202: — Th e apparatus of cl a im 193, wh e r e in th e gr i pp i ng d e v i c e furth e r compr i s e s: 

an actuator for mov i ng th e gr i pp i ng e l e m e nts from a f i rst posit i on to a s e cond position; 
where i n i n th e first pos i t i on, th e gr i pp i ng ele ments do not e ngag e th e tubu la r m e mb e r; 
wher ei n i n th e s e cond pos i tion, th e gr i pp i ng ele m e nts do e ngag e th e tubular m e mber; 
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wh e r e in th e a ctuator is a f l uid pow e red actuator. 
203, — Th e apparatus of claim 191 , furth e r compr i sing: 

a s e a li ng d e vice for s e a li ng an int e rfac e w i th th e tubular m e mb e r coupl e d to th e support 

204 — Tho apparatus of cla i m 203, whoroin tho coa l ing dov i co soals an annu l us dofinos 
b e tw ee n th e support memb o r and the tubu l ar m o mb o r. 

2Q&, — Th e appar a tus of cl a im 191, furth e r comprising: 

a locking dev i ce for l ocking tho pos i tion of th e tubular memb e r relativ e to tho support mombor. 

206. The apparatus of cla i m 191 , wher e in th e packer ass e mb l y compris e s: 
a packer; a nd 

a pack e r control d e vic e for control li ng th e op e rat i on of th e pack e r coupl e d to th e support 

207: — Th e app a ratus of c lai m 206, wh e r ei n th e pack e r compr i s e s: 
a support m e mb e r d e fin i ng a pass a g e ; 

a sho e compr i s i ng a f l o a t va l v e coup le d to a n e nd of th e support m e mb e r; 

one or mor e compr e ss i bl e pack e r ele m e nts movab l y coupl e d to th e support memb o r; 

a slid i ng s lee v e va l v e movab l y pos i tion e d w i th i n th e passag e of th e support member. 

20%-. — Th e apparatus of claim 206, wher ei n th e pack e r contro l d e v i c e compr i s e s: 

a support m e mber; 

on e or mor e drag blocks r ele asably coupled to th e support m e mb e r; and 
a st i ng e r coup le d to the support m e mb e r for e ngag i ng th e pack e r. 

209, — Th e apparatus of c l aim 206, wh e r e in th e pack e r compris o s: 
a support memb e r d e fining a p a ssag e ; 

a sho e compr i s i ng a f l oat valv e coup l ed to an e nd of th e support m e mb e r; 
on e or mor e compr e ss i b le pack e r el em e nts movably coupl e d to th e support 
memb e r; and 

a sliding s l eeve va l v e pos i t i on e d w i thin th e p a ssag e of th e support m e mb e r; and 
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wh e r ei n th e packer contro l d e v i c e compr i s e s: 

a support m o mb o r; 

one or moro drag b l ocks ro l oasab l y coupled to tho support membor; and 

a sting e r coupled to th e support m e mb e r for o ng a g i ng th o sl i ding slo o v o v al vo. 

240, — The a pparatus of c l aim 191 , furth e r comprising: 

an actuator for d i splacing tho e xpansion dov i c e r e lat i ve to tho support mombor. 

244, — Th e apparatus of cla i m 210, whor e in the actuator compr i s o s: 
a f i rst actuator for pu lli ng th e expansion d o v i c e ; and 

a s e cond actuator for push i ng th e e xpansion dev i c e . 

244 — The apparatus of c l a i m 210, wher e in tho actuator compr i s e s moans for transf e rring 
tors i onal l oads b e tw ee n the support membor and tho e xpansion dov i co. 

24§, — Th e apparatus of c l a i m 21 1 , wh e r e in th e f i rst and second actuators compr i s e means for 
transf e rring torsiona l l oads b e tw ee n th e support m e mb e r and th e e xpans i on dovic o . 

245, — Th e apparatus of claim 210, whorein the actuator comprisos a plural i ty of pistons 
position e d w i th i n corr e spond i ng p i ston chamb e rs. 

247: — The apparatus of cla i m 191 , furth e r compr i s i ng a cutt i ng d e vic e coupl e d to tho support 
m e mb e r for cutt i ng th e tubular memb o r. 

24& — The a pp a ratus of cla i m 217, wh o r o in th e cutt i ng dev i ce comprisos: 
a support m e mbor; and 

a p l ura li ty of movabl e cutt i ng e l em e nts coupl e d to th e support m e mber. 

249, — Th e apparatus of claim 218, furth e r compris i ng: 

an actuator coup le d to th e support m e mb e r for mov i ng th e cutting e l e m e nts b e tw ee n a 

first pos i tion and a second pos i t i on; 
wh e r e in in the f i rst pos i t i on, th e cutt i ng e l e m e nts do not e ngag e th e tubu l ar memb e r; a nd 
wh e r ei n in th e second pos i t i on, the cutt i ng e lem e nts e ngag e th e tubu l ar m e mb e r. 

220: — Th e appar a tus of cla i m 219, furth e r comprising: 
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a s e nsor coup lo d to th e support m e mber for s e ns i ng th o 



diam o t o r of th e tubu l ar 



224, — The a ppar a tus of claim 220, wh o r o in tho 



pr e v e nts th e cutting elements from 



being movod to tho socond position i f tho internal diamotor of tho tubular mombor is loo; 
than a pr o d o t e rm i n e d valu o . 

222. — Th e apparatus of c l a i m 219, wh o r e in th o cutting e l em e nts compr i so: 

a first set of cutting o l om e nts; and 
a s e cond s e t of cutt i ng ele m e nts; 

wheroin tho f i rst sot of cutting olomonto aro intor l oavod with tho socond sot of cutting 

223, — The apparatus of c la im 222, wh o roin in tho first position, th o first sot of cutting olo m o nts 

ar e not ax i a l ly align e d with the socond s e t of cutt i ng e l e m e nts. 

224 — Th e apparatus of c l aim 222, wh e r ei n i n tho s e cond position, the f i rst s e t of cutting 
e l e m e nts are ax i al l y a li gn e d with tho second sot of cutt i ng olomonts. 

22& — Th e apparatus of cla i m 191, wh e r ei n th o e xpansion d o vic e compr i sos: 



a plurality of movablo e xpansion e l e m e nts couplod to th e support m e mber. 

22& — Th e apparatus of c l aim 225, furth e r compr i sing: 

a n a ctuator coup le d to th e support m e mber for moving the e xpansion ele m e nts b e tween 



wh e r e in i n th e s e cond position, th e expans i on ele ments engag e th e tubular m e mber. 

227, — Th e a pp a ratus of cl a im 226, furth e r compris i ng; 

a sensor coup lo d to tho support mombor for s e nsing th e int e rnal diam o tor of the tubu la r 



first posit i on and a socond pos i tion; 




th e e xpans i on e l e m e nts do not e ngag e th o tubular m o mb o r; 



22& — Th e apparatus of claim 227, wher oi n th o 



pr e v e nts th e e xpansion e lo m o nts 
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being mov o d to th o s o cond position if tho intornal diam o t o r of th o tubular momb o r is l o ss than 
pr e d e t e rmined valuo. 

229; — Th e apparatus of cl ai m 226, wh o r e in th o oxpans i on el o ments compriso: 
a first set of e xpansion e le ments; and 
a s e cond s o t of e xpansion e lem e nts; 

where i n tho f i rst sot of oxpansion elements are intorloavod with tho socond sot of 



23& — Th e a ppar a tus of cl ai m 229, wh e r ei n in th o first pos i t i on, tho f i rst s o t of o xpansion 
e l e m e nts ar e not ax i a ll y a li gn e d w i th tho socond set of oxpansion e l ements. 

234, — Th o apparatus of c l aim 229, wh e rein in tho socond position, tho f i rst sot of e xpansion 
e l e m e nts ar e axi all y a l i gned w i th th o second s o t of expansion e lements. 

232; — Th e apparatus of cla i m 191, wher e in the expans i on dev i c e compr i ses an adjustab l e 
e xpans i on devic e . 

233, — Th e apparatus of cl ai m 191, wh e r ei n the oxp a nsion d e vic e compr i s e s a plur a lity of 
e xp a ns i on d e v i ces. 

234; — The apparatus of c l a i m 233, wh e r ei n at l east on e of tho e xpansion devices comprises an 
adjustable e xpansion d e v i c e . 

235; — Th e apparatus of cl a im 234, wher e in th e adjustable e xpans i on d e vic e compr i ses: 
a support m e mber; and 

a p l ura l ity of mov a bl e e xpans i on e l e m e nts coupl e d to th e support memb e r. 

236; — Th e a pparatus of c l a i m 235, further compr i sing: 

an actuator coupl e d to th e support memb e r for mov i ng th e e xpans i on el em e nts b e tw e en 

a first position and a second po si tion; 
wher e in i n th e f i rst pos i t i on, th e e xpansion ele m e nts do not e ngag e th e tubular m e mber; 

wh e re i n i n th e s e cond pos i t i on, the expans i on e l e m e nts e ngag e the tubular m e mber. 
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237, — The app a ratus of cla i m 236, further comprising: 

a sensor coupled to th o support m o mbor for sonsing the intornal diameter of the tubular 

— Tho apparatus of c l aim 237, wherein the sensor provonts tho expans i on elements from 
being mov e d to th o s e cond position i f the int o rn al diamot o r of tho tubu l ar mombor is l o ss than a 
pr e determin e d va l ue. 

23ft — Th e apparatus of claim 236, whor e in tho expansion oloments compr i so: 
a first set of e xpans i on ele m e nts; and 
a s e cond sot of expans i on e lements; 

wh e rein th o f i rst s o t of e xpans i on e l e ments ar e i nterl o av o d with th o s e cond sot of 
expans i on ele ments. 

24& — The apparatus of c lai m 239, wher ei n i n th e first posit i on, th o f i rst s o t of e xpans i on 
ele m e nts ar e not axia ll y al i gn e d with th o s e cond sot of e xpans i on el em e nts. 

244, — Th e a pp a r a tus of cl ai m 239, wh e r ei n i n th o second pos i tion, th o f i rst s o t of expansion 
e l ements a ro ax i a l ly aligned with tho s e cond sot of expansion ol e ments.242. An apparatus 
for radially expanding and plastically deforming an expandable tubular member, comprising: 
a support member; 

a cutting device for cutting the tubular member coupled to the support member; 
a gripping device for gripping the tubular member coupled to the support member; 
a sealing device for sealing an interface with the tubular member coupled to the support 
member; 

a locking device for locking the position of the tubular member relative to the support 
member; 

a first adjustable expansion device for radially expanding and plastically deforming the 

tubular member coupled to the support member; 
a second adjustable expansion device for radially expanding and plastically deforming 

the tubular member coupled to the support member; 
a packer coupled to the support member; and 

an actuator for displacing one or more of the sealing assembly, first and second 
adjustable expansion devices, and packer relative to the support member. 
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— Th e a pparatus of claim 242, wh o r o in th o gripping d o vic o compric o o a plurality of 
mov a bl e gripping e l o m o nts. 

244- — Th e a pparatus of cla i m 2-13, whor o in th o gr i pping el o m o nts aro mov o ab le in a r a di a l 
dir e ction r el at i ve to th e support m e mbor. 

— The apparatus of claim 243, whoro i n tho gr i pping o l omonts aro movoab lo i n an axial 
d i r e ction re l ative to th e support memb o r. 

— The a pp a r a tus of c la im 243, wh o r o in th o gripp i ng olo m o nts ar o mov oa ble in a rad i a l and 
an axial d i r e ct i on ro l at i vo to tho support mombor. 

— The apparatus of cl ai m 243, whor oi n th o gr i pp i ng o lo monts aro movoable from a first 
pos i t i on to a socond pos i t i on; wh e re i n in th e first pos i t i on, the gr i pp i ng el omonts do not o ng a g o 
th e tubu l ar m e mb e r; wh e r e in i n th e s e cond pos i tion, th e gr i pp i ng e l e m e nts do e ngage tho 
tubu l ar m e mbor; and whero i n, during th o mov e ment from th e f i rst pos i t i on to th e second 
pos i tion, th o gripping o l o m o nts mov o in a radia l and an axial dir e ction r o lativ o to th o support 

24& — Th e a ppar a tus of c la im 243, wher e in the gripp i ng el ements are mov e abl e from a f i rst 
position to a second pos i t i on; wh e re i n in th e f i rst posit i on, th e gripping e le ments do not engag e 
th e tubular m e mb e r; wherein i n th e s e cond pos i tion, th e gr i pping e le m e nts do e ngage tho 
tubu l ar m o mb o r; and wherein, dur i ng th o mov o m e nt from the first posit i on to th o s o cond 
pos i tion, tho gripp i ng olemonts movo in a rad i al diroction rolat i vo to tho support mombor. 

248, — Th e apparatus of c l a i m 243, wher ei n the gr i pp i ng o l omonts ar e mov e ab l e from a f i rst 
position to a second posit i on; wh e r ei n i n th e first pos i t i on, the gr i pp i ng e l e m e nts do not e ng a ge 
th e tubular m e mbor; whero i n i n th e s e cond pos i tion, th e gr i pp i ng e l omonts do ongago tho 
tubular m e mber; and wh e r ei n, dur i ng the mov e ment from the first pos i t i on to the second 
pos i tion, th e gr i pp i ng e l e m e nts move in an ax i a l dir e ct i on r e lat i v e to th e support memb o r. 

250= — Th e app a ratus of claim 243, wh o r o in, if tho tubu l ar momb o r is d i splac o d in a first ax i a l 
d i r e ction, the gr i pping d e v i ce gr i ps the tubu l ar m e mber; and wher ei n, i f the tubu l ar memb o r i s 
d i splac e d i n a s e cond ax i a l dir e ction, th e gripp i ng d e v i ce do o s not gr i p th e tubular m e mb e r. 



38 



25791.270.06 



254- — The appar a tus of c l aim 243, whor o in th o gripp i ng ol o m o nts ar o mov o ablo from a first 
position to a second posit i on; wh o rein in tho first pos i tion, th o gripping e l om o nts do not o ng a g o 
th e tubular mombor; whoro i n in the socond posit i on, th e gr i pp i ng e l e ments do engage tho 
tubu l ar m e mb e r; and whor oi n, tho gripp i ng o lo monts ar o biased to r e ma i n in tho f i rst position. 

252: — Th e apparatus of cl a im 243, wh o r e in the gripp i ng d e vic e further compr i ses: 

an actuator for mov i ng th e gripping e l e ments from a f i rst posit i on to a s e cond pos i tion; 
wh e rein in tho first position, tho gr i pp i ng ol o m o nts do not e ngag e th o tubular momb o r; 
wherein i n tho second pos i tion, tho gripping olomonts do ongago tho tubular m o mbor; 

wh e r e in th e actuator is a f l u i d powered actuator. 

253, — Th e apparatus of c l a i m 242, wh e r e in th e sea li ng dev i ce s e als an annulus d e fin e s 
b e tw ee n the support m o mb o r and tho tubu l ar m o mbor. 

254, — Th e apparatus of c l a i m 242, wh o r e in the packer ass e mbly compr i ses: 

a pack e r; and 

a pack e r control d e v i ce for controlling the oporation of tho packer coupled to tho support 

255, — Th e appar a tus of cla i m 25 4 , wh e r ei n th e pack e r compr i s e s: 
a support m e mber d e fin i ng a passage; 

a shoe compris i ng a f l oat va l ve coupl e d to an e nd of th e support m o mb o r; 

on e or more compress i b l e packer e lements movab l y coup l ed to the support mombor; 

a sl i ding sl ee v e va l v e movab l y pos i t i on e d w i th i n th e passag e of th e support member. 

25£ — Th e apparatus of claim 254, wh e r e in tho pack e r contro l device compr i ses: 

a support m e mb e r; 

one or mor e drag b l ocks r el easab l y coupl e d to th e support m e mber; and 
a sting e r coup l ed to th e support m e mb e r for e ngaging th e packer. 

257, — Th e apparatus of c l aim 254 , wh e r ei n th e pack e r compris e s: 
a support m e mb e r d e f i ning a passag e ; 

a shoe compr i s i ng a f l oat va l v e coup l ed to a n end of th e support memb e r; 
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m e mb e r; and 

a slid i ng s l oovo va l v e position e d w i thin the passage of th e support m e mber; and 

wh e r ei n th e p a ck e r control d e vic e compr i s e s: 

a support mombor; 

on e or more drag blocks re l eas a bly coup le d to th e support m e mb e r; and 

a sting e r coup l od to tho support m e mber for e ngag i ng th e sliding s l eevo valvo. 

2§& — The apparatus of cla i m 242, wher ei n th e actuator compr i sos: 

a s e cond actuator for push i ng the e xpansion d e v i ce. 



— Th e apparatus of cla i m 242, wh e r ei n th e actuator compr i s e s m e ans for transferring 
tors i onal l oads b e tw ee n th e support member and th e e xpans i on d e v i c e . 

2§& — Th e apparatus of c l a i m 258, wher ei n th e f i rst and s e cond actuators compr i se m e ans for 
transf e rr i ng torsional l oads b e tw ee n th e support m e mb e r and th e e xpans i on dev i ce. 

264, — Th e a pp a ratus of c lai m 2 4 2, wh e r ei n th e actu a tor compris e s a p l ur ali ty of pistons 
pos i tioned with i n corr e spond i ng p i ston chamb e rs. 

262-= — Th e apparatus of c l aim 242, whor ei n th e cutt i ng d e vic e comprises: 
a support m e mb e r; and 

a plural i ty of movab l e cutting e l e m e nts coup le d to th e support m e mb e r. 



263, — Th e apparatus of cla i m 262, furth e r comprising: 

an a ctuator coupl e d to th e support m e mb e r for moving th e cutting el e m e nts b e tw ee n a 

first pos i tion and a second pos i tion; 
wh e re i n i n th e f i rst pos i t i on, the cutting e lem e nts do not e ngag e th e tubu l ar m e mber; and 
wh e r ei n i n th e s e cond pos i t i on, th e cutt i ng ele m e nts e ngag e th e tubu l ar m e mber. 



264, — Th e apparatus of claim 263, further compr i s i ng: 

a s e nsor coup le d to th e support m e mb e r for s e ns i ng th e int e rna l diam e t e r of the tubu l ar 
mG m b Gr 
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26§r — Th e app a ratus of c l a i m 264, wh o r ei n th e s e nsor prev e nts the cutt i ng e l e ments from 

be i ng mov e d to th e s e cond posit i on i f th e int e rna l d i am e t e r of th e tubular m e mb e r is l o ss 

266, — Th e apparatus of cla i m 263, wher e in th e cutting ele ments compr i s e : 

a f i rst s e t of cutt i ng e l e m e nts; a nd 
a s e cond s e t of cutt i ng ele m e nts; 

wh e rein th e f i rst s e t of cutting ele m e nts a r e i nt e r le av e d with th e s e cond set of cutt i ng 
ele m e nts. 

267, — Th e apparatus of c l a i m 266, whor ei n i n th e f i rst posit i on, th e first set of cutt i ng el ements 

are not ax i al l y a li gned with th e s e cond s e t of cutt i ng el ements. 

26& — The apparatus of c l aim 266, wher ei n i n th e s e cond posit i on, th e f i rst s e t of cutt i ng 
ele m e nts ar e ax i a ll y a li gn e d with th e s e cond s e t of cutting ele m e nts. 

269, — Th e a pp a ratus of cla i m 242, wh e r ei n at l east on e of th e adjustab le e xpansion dev i cos 

compr i s e : 
a support m e mb e r; a nd 

— a p l ura l ity of movab le e xpans i on ele m e nts coup le d to th e support m e mb e r. 

27-0, — Th e apparatus of c l aim 269, furth e r compr i s i ng: 

an a ctuator coupl e d to th e support m e mber for mov i ng th e e xpans i on el em e nts betw ee n 

a f i rst position and a s e cond pos i t i on; 
wh e re i n in the f i rst posit i on, th e e xpans i on ele m e nts do not e ngag e th e tubul a r m e mb e r; 

wh e r ei n i n th e s e cond posit i on, th e e xp a ns i on e l e m e nts e ngag e the tubu l ar m e mb e r. 

274, — The apparatus of c l a i m 270, furth e r compr i s i ng: 

a s e nsor coup le d to th e support m e mb e r for s e ns i ng the i nt e rna l d i am e t e r of th e tubu l ar 

272, — Th e a pp a ratus of c lai m 271, wh e r ei n th e sensor prevents th e e xpansion ele m e nts from 
b ei ng mov e d to th e s e cond pos i t i on i f th e int e rnal d i amet e r of th e tubu l ar m e mber i s le ss than a 
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273, — Th e a pparatus of c l a i m 270, wh e r ei n th e e xpans i on e l e ments compr i se: 
a first s e t of expans i on e le m e nts; and 
a s e cond s e t of e xpans i on e lements; 

wh e re i n th e first s e t of e xpans i on ele m e nts are i nt e rl e aved with th e s e cond s e t of 



274 — Th e a pp a ratus of c lai m 273, wh e r ei n in th e f i rst pos i tion, th e first s e t of e xpans i on 
ele m e nts ar e not ax i a ll y align e d with th e s e cond set of e xpans i on e l ements. 

27& — Th e apparatus of c l a i m 273, whor ei n i n th e s e cond pos i tion, th e f i rst s e t of e xpans i on 
ele m e nts ar e ax i a ll y a li gn e d w i th th e second s e t of exp a nsion ele m e nts. 

27& — The appar a tus of c l a i m 242, whor o in at l east on o of th o adjustab l e expansion dovic o c 
compr i s e a p l ural i ty of e xpans i on d e vic e s. 

277, — Th e appar a tus of c l a i m 276, wh e r ei n at le ast on e of th e adjustab le e xpans i on d e v i c e s 
a support m e mb e r; and 

a p l ura li ty of movab l e e xpans i on e l e m e nts coupl e d to th e support m e mb e r. 

27& — Th e apparatus of cla i m 277, furth e r compr i s i ng: 

a n a ctuator coup l ed to th e support m e mb e r for mov i ng th e e xpansion ele m e nts b e tw ee n 

a f i rst pos i t i on and a s e cond pos i t i on; 
wh e rein i n th e f i rst pos i tion, th e e xpansion ele m e nts do not e ng a g e th e tubu l ar member; 

wh e r e in i n th e s e cond pos i tion, th e e xpans i on ele m e nts e ngag e the tubu l ar m e mb e r. 

279, — Th e apparatus of c l a i m 278, furth e r comprising: 

a s e nsor coup le d to the support m e mb e r for s e nsing th e i nt e rna l d i am e t e r of th e tubu l ar 

280, — Th e a pp a ratus of c lai m 279, wh e r ei n th e sensor pr e v e nts th e e xp a ns i on el em e nts from 
b ei ng mov e d to the s e cond pos i t i on i f th e i nt e rna l d i am e t e r of th e tubu l ar m e mb e r i s less than a 
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284, — Th e apparatus of claim 278, wher e in the expans i on el e ments compris e : 

a f i rst s e t of expans i on o le monts; and 
a s e cond s e t of e xpans i on e l e ments; 

wh e r e in the first s e t of expansion e l em e nts aro i nter l oavod with the second sot of 
e xpansion e l e m e nts. 

282, — Th e apparatus of c l aim 281 , wh o r o in in the first posit i on, th e f i rst sot of e xpansion 
ele m e nts ar e not ax i a ll y a li gned with tho second sot of e xpansion ele m e nts. 

283, — Tho apparatus of c l aim 281 , whoroin in tho second posit i on, tho first sot of oxpans i on 
e l e m e nts ar e axia ll y a l ign e d w i th th e second s e t of expans i on e l ements. 

284 — An app a ratus for [ cutt i ng a tubular member, compris i ng: ] 

a p l urality of movab le cutt i ng elo m o nts coupl e d to th o support m o mb o r. 

285, — Th e apparatus of c l a i m 284, furth e r compris i ng: 

a n a ctu a tor coup le d to th e support m e mb e r for moving th e cutting el em e nts b e tw ee n a 

f i rst pos i tion and a s e cond pos i t i on; 
wh e re i n in th e first posit i on, the cutting ele m e nt s do not engag e th e tubular member; anc 
wh e re i n i n tho s e cond pos i tion, th e cutt i ng e l e m e nts e ngag e th e tubular m e mb e r. 

286, — Th e apparatus of cla i m 285, furth e r compris i ng: 

a sensor coup l ed to the support memb e r for s e ns i ng th e int e rn al diam e t e r of th e tubu la r 

287-, — Th e apparatus of c l aim 286, wh e r ei n th e sensor pr e v e nts the cutt i ng e l e ments from 
b ei ng mov e d to the s e cond posit i on i f the int e rnal d i am e t e r of the tubu l ar m e mb e r i s l e ss than a 
pr e det e rm i n e d va l u e . 

288, — Th e apparatus of claim 285, wh e rein tho cutting e lements compris o : 
a first set of cutting ele m e nts; and 
a s e cond s e t of cutting e l e m e nts; 

wh e r ei n th e first s e t of cutt i ng e l e m e nts ar e int e r le av e d w i th th e s e cond s e t of cutting 
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Bl Gm onts 

2m — Th e apparatus of c l a i m 288, wh e r ei n i n th e first position, th e first set of cutting ele monto 
a r e not a xi al ly a l ign e d w i th th e s e cond s e t of cutt i ng ele m e nts. 

290, — Th e appar a tus of c l aim 288, wh e r ei n in th e s e cond position, the first s e t of cutting 
e l e m e nts ar e axia ll y a li gn e d w i th th e s e cond s e t of cutting ele m e nts. 

294-; — An apparatus for e ngaging a tubular memb e r, compr i sing: 
a support m e mber; and 

a plurality of movab le e l e m e nts coup le d to th e support m e mb e r. 

292. — The apparatus of c l a i m 291 , furth e r comprising: 

an actuator coupl e d to th e support m e mb e r for mov i ng th e ele m e nts b e tw ee n a f i rst 

pos i t i on and a s e cond position; 
wh e r e in i n th e f i rst pos i t i on, th e ele m e nts do not e ngage th e tubu l ar m e mb e r; and 
whoro i n i n tho s e cond posit i on, th e e l om o nts o ng a g e the tubular m e mb e r. 

29& — Th e apparatus of c l aim 292, further compr i s i ng: 

a s e nsor coup le d to th e support m e mb e r for s e nsing th e int e rnal diam e t e r of the tubu l ar 

294 — Th e appar a tus of c lai m 293, wh o r oi n the s e nsor pr e v e nts the e l omonts from b ei ng 
mov e d to th e s e cond pos i t i on i f th e int e rna l d i am e t e r of th e tubular m e mb e r i s le ss than a 
pr e d e t e rm i ned valu e . 

295— . — Th e a pp a r a tus of c l a i m 292, wh e r e in th e ele m e nts comprise: 

a first set of el em e nts; and 
a s e cond s e t of e l e ments; 

wh e r ei n the f i rst s e t of e l e m e nts ar e int e rleav e d w i th th e s e cond s e t of ele m e nts. 

296 — Th e apparatus of c l a i m 295, wh e r e in i n th e first pos i t i on, th e first s e t of ele ments ar e not 
a xia ll y ali gn e d with th e s e cond s e t of ele m e nts. 

297. — Th e appar a tus of c lai m 295, wher e in in th e s e cond pos i t i on, th e f i rst s e t of e lem e nts a r e 
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axially align e d w i th th e second set of e le ments. 

[ a p l ura li ty of movab le gripp i ng e le m e nts ^ 

2-99, — Th e a pp a ratus of claim 298, wh e r e in th e gr i pp i ng ele m e nts ar e mov e ab le in a r a d ial 
d i rect ion 

300, — Th e apparatus of c l a i m 298, wh e r ei n th e gripp i ng elements are mov e abl e i n an ax i a l 

394, — Th e a pparatus of c l a i m 298, wh e r ei n th e gr i pp i ng ele m e nts ar e mov e ab le from a f i rst 
pos i tion to a s e cond pos i t i on; wh e r ei n i n th e first pos i t i on, th e gr i pp i ng el em e nts do not e ngage 
th e tubu l ar m e mb e r; wh e r e in i n th e second pos i tion, th e gr i pping ele m e nts do e ngag e the 
tubu la r m e mb e r; and wh e r e in, dur i ng th e mov e m e nt from th e f i rst pos i t i on to th e s e cond 
pos i t i on, th o gr i pping o lomonts move in a radial a nd an a x i al dir e ct i on. 

392: — The apparatus of c l a i m 298, wh e r ei n the gr i pp i ng e lements a r e mov e ab le from a first 
pos i t i on to a s e cond pos i t i on; wh e r ei n i n th e first position, th e gr i pping ele m e nts do not ongag o 
th e tubu l ar m e mb e r; wh e r ei n i n th e second pos i t i on, th e gripping ele m e nts do e ngag e the 
tubu la r m e mb e r; and wh e r ei n, dur i ng th e mov e m e nt from th e f i rst pos i t i on to th e s e cond 
pos i t i on, th e gripp i ng e l e ments mov e i n a radia l direct i on. 

393, — Th e apparatus of cla i m 298, wher e in th e gr i pping el ements ar e mov e ab le from a f i rst 
pos i tion to a s e cond pos i t i on; wh e r ei n i n th e f i rst pos i t i on, th e gr i pping ele m e nts do not e ngag e 
th e tubu l ar m e mb e r; wh e r ei n i n th e s e cond position, th e gripping ele m e nts do engag e th e 
tub u l ar m e mb e r; and wh e r ei n, during th e mov e m e nt from the first pos i t i on to th e s e cond 
pos i t i on, th e gr i pp i ng e l e m e nts mov e i n an axial d i r e ct i on. 

394, — Th e apparatus of c l a i m 298, wh e r ei n, i n a f i rst ax i a l d i r e ct i on, th e gripping d e v i c e gr i ps 
th e tubu la r m e mb e r; and wh e r e in, i n a s e cond axia l d i r e ction, th e gripping d e v i c e do e s not grip 
the tubu l ar m e mb e r. 

30&, — Th e apparatus of cla i m 298, furth e r compr i sing an actuator for mov i ng th e gripp i ng 
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3Q&-. — Th e a pp a r a tus of c l aim 298, [ wher ei n th e gr i pp i ng ele m e nts compr i s e : ] 
[ a p l ura li ty of s e parat e and dist i nct gr i pp i ng ele m e nts. ] 

307-v75. An actuator, comprising: 
a tubular housing; 

a tubular piston rod movably coupled to and at least partially positioned within the housing; 
a plurality of annular piston chambers defined by the tubular housing and the tubular piston rod; 
and 

a plurality of tubular pistons coupled to the tubular piston rod, each tubular piston movably 
positioned within a corresponding annular piston chamber. 

30& — Th e actu a tor of c l aim 307, furth e r compris i ng m e ans for transm i tt i ng tors i onal l oads 

309776, An apparatus for controlling a packer, comprising: 
a tubular support member; 

one or more drag blocks releasably coupled to the tubular support member; and 
a tubular stinger coupled to the tubular support member for engaging the packer. 

340. — Th e apparatus of cla i m 309, furth e r compr i s i ng a tubul a r s lee v e coup le d to th e drag 

344. — Th e a pp a r a tus of c l aim 309, wh e r ei n th e tubu l ar support memb e r compris e s one or mor e 
axia ll y a l igned t ee th for e ngaging th e pack e r. 

342v77. A packer comprising: 

a support member defining a passage; 

a shoe comprising a float valve coupled to an end of the support member; 

one or more compressible packer elements movably coupled to the support member; 

and 

a sliding sleeve valve movably positioned within the passage of the support member. 

343v78. A method of radially expanding and plastically deforming an expandable tubular 
member within a borehole having a preexisting wellbore casing, comprising: 

positioning the tubular member within the borehole in overlapping relation to the wellbore 
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casing; 

radially expanding and plastically deforming a portion of the tubular member to form a 
bell section; and 

radially expanding and plastically deforming a portion of the tubular member above the 
bell section comprising a portion of the tubular member that overlaps with the 
wellbore casing; 

wherein the inside diameter of the bell section is greater than the inside diameter of the 
radially expanded and plastically deformed portion of the tubular member above 
the bell section. 

344, — Th e m e thod of cla i m 313, wh e r ei n radia ll y e xpand i ng and plast i ca l ly d e form i ng a port i on 
of th e tubular m e mb e r to form a b ell s e ct i on compris e s: 

pos i t i oning an adjustab le e xpans i on d e v i ce w i thin th e expandabl e tubu l ar m e mb e r; 

support i ng th o oxpand a b lo tubu l ar mombor and th e adjustab le expans i on d o vic o w i thin 
th e bor e ho le ; 

l ow e r i ng th e adjustab le e xpansion d e v i c e out of th e e xpand a b l e tubu l ar m e mb e r; 
i ncr e as i ng th e outsid e dim e nsion of th e adjustab le e xpans i on d e v i c e ; and 
d i sp la cing th e adjust a b le e xpans i on d e v i c e upwardly r e l a t i v e to th e e xpandab le tubu l ar 
m e mb e r n t i m e s to radia ll y e xpand and p l astica ll y d e form n port i ons of th e 
e xpandab l e tubu l ar m e mber, wh e re i n n i s gr e at e r than or e qua l to 1. 

345t7JL A method for forming a mono diameter wellbore casing, comprising: 

positioning an adjustable expansion device within a first expandable tubular member; 
supporting the first expandable tubular member and the adjustable expansion device 
within a borehole; 

lowering the adjustable expansion device out of the first expandable tubular member; 

increasing the outside dimension of the adjustable expansion device; 

displacing the adjustable expansion device upwardly relative to the first expandable 

tubular member m times to radially expand and plastically deform m portions of 

the first expandable tubular member within the borehole; 
positioning the adjustable expansion device within a second expandable tubular 

member; 

supporting the second expandable tubular member and the adjustable expansion device 
within the borehole in overlapping relation to the first expandable tubular 
member; 
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lowering the adjustable expansion device out of the second expandable tubular member; 
increasing the outside dimension of the adjustable expansion device; and 
displacing the adjustable expansion device upwardly relative to the second expandable 
tubular member n times to radially expand and plastically deform n portions of 
the second expandable tubular member within the borehole. 

34£v8JL A method for radially expanding and plastically deforming an expandable tubular 
member within a borehole, comprising: 

positioning an adjustable expansion device within the expandable tubular member; 

supporting the expandable tubular member and the adjustable expansion device within 
the borehole; 

lowering the adjustable expansion device out of the expandable tubular member; 

increasing the outside dimension of the adjustable expansion device; 

displacing the adjustable expansion mandrel upwardly relative to the expandable tubular 

member n times to radially expand and plastically deform n portions of the 

expandable tubular member within the borehole; and 
pressurizing an interior region of the expandable tubular member above the adjustable 

expansion device during the radial expansion and plastic deformation of the 

expandable tubular member within the borehole. 

347-tSI, A method for forming a mono diameter wellbore casing, comprising: 

positioning an adjustable expansion device within a first expandable tubular member; 
supporting the first expandable tubular member and the adjustable expansion device 
within a borehole; 

lowering the adjustable expansion device out of the first expandable tubular member; 

increasing the outside dimension of the adjustable expansion device; 

displacing the adjustable expansion device upwardly relative to the first expandable 

tubular member m times to radially expand and plastically deform m portions of 

the first expandable tubular member within the borehole; 
pressurizing an interior region of the first expandable tubular member above the 

adjustable expansion device during the radial expansion and plastic deformation 

of the first expandable tubular member within the borehole; 
positioning the adjustable expansion mandrel within a second expandable tubular 

member; 

supporting the second expandable tubular member and the adjustable expansion 
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mandrel within the borehole in overlapping relation to the first expandable tubular 
member; 

lowering the adjustable expansion mandrel out of the second expandable tubular 
member; 

increasing the outside dimension of the adjustable expansion mandrel; 

displacing the adjustable expansion mandrel upwardly relative to the second expandable 
tubular member n times to radially expand and plastically deform n portions of 
the second expandable tubular member within the borehole; and 

pressurizing an interior region of the second expandable tubular member above the 
adjustable expansion mandrel during the radial expansion and plastic 
deformation of the second expandable tubular member within the borehole. 

34& — A m e thod for radia ll y e xpand i ng and p l astica ll y d e forming an e xpandabl e tubular 
m e mb e r w i th i n a bor e ho l e, compris i ng: 

pos i tion i ng f i rst and s e oond adjustab le e xpans i on d e v i c e s with i n th e e xpandab le tubu l ar 

support i ng th e e xpandabl e tubu l ar m e mb e r and th e first and s e cond adjustab le 

e xpans i on dev i ces within the bor e hol e ; 
low e r i ng th e fi rst adjustab le e xpans i on d e v i ce out of th e e xpandab le t u b ula r m e mb e r; 
jfle r ea s i ng th e outs i d e d i m e ns i on of th e f i rst a djustabl e e xp a ns i on d e v i c e ; 
d i splac i ng th e f i rst adjustab le e xpans i on d e v i c e upward l y r el at i v e to th e e xpandab le 

tubular member to rad i a ll y e xpand and p l astical l y d e form a low e r portion of the 

d i sp l ac i ng th e first adjustab le e xpans i on d e v i ce and th e s e cond adjustabl e e xpans i on 
d e v i c e downwardly r e lative to th e expandab le tubu l ar m e mb e r; 

d e cr e as i ng th e outs i do dim e nsion of th e first adjustab le e xpans i on d e vic e and i ncr e asing 
th e outs i d e d i m e nsion of th e s e cond adjust a b le e xpans i on d e vic e ; 

disp l ac i ng th e s e cond adjustabl e e xpans i on d e vic e upward l y r el ativ e to th e e xpandabl e 
tubul a r m e mb e r to rad ial ly e xpand and plastically d e form portions of th e 
e xpand a b le tubu l ar m e mb e r abov e th e low e r portion of th e expandabl e tubular 
m e mb e r; 

wh e r e in th e outs i d e d i m e ns i on of th e f i rst adjustab le e xpans i on d e v i c e is great e r than 
th e outs i d e d i m e nsion of th e s e cond adjustab le e xp a ns i on d e v i c e . 

349, — A m e thod for form i ng a mono d i am e t e r w ell bor e cas i ng, compr i s i ng: 
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posit i oning f i rst and s e cond adjustab le e xpans i on d e v i c e s w i th i n a f i rst e xpand a b le 
tubular m e mb e r; 

supporting tho first o xpandablo tubu l ar m o mbor and tho first and socond adjustabl o 

e xpansion d e vices w i th i n a bor e ho le ; 
l ow e r i ng th e first adjustabl e e xpans i on d e v i c e out of th e first expandab le tubu l ar 

incr e asing th e outs i d e dim e nsion of th e first adjustabl e e xpans i on device; 
d i splac i ng th e f i rst adjustab le e xpans i on dev i ce upward l y r el ativ e to th e f i rst 

e xpandab l e tubu l ar m e mb e r to radia ll y e xpand and plast i ca ll y d e form a l owor 

port i on of th e f i rst e xpandabl e tubu l ar m e mb e r; 
d i sp l ac i ng th e f i rst adjustabl e e xpans i on d e vic e and tho s e cond adjustab l o 

e xpans i on dev i c e downward l y r el ativ e to th e f i rst e xpandab le tubu l ar member; 
d e cr e as i ng th e outs i d e dimens i on of th e first adjustabl e e xpans i on d e v i c e and 

incr e asing the outs i d e dim e ns i on of th e s e cond adjustab l e e xpans i on device; 
d i splac i ng th e s e cond adjustab le e xpansion d e v i c e upward l y r el at i v e to the first 

e xp a nd a b le tubu l ar m e mb e r to r a dia l ly e xpand and p l astical l y d e form port i ons of 

th e f i rst e xpandab le tubu l ar m e mb e r abov e th e low e r portion of th e e xpandabl e 

pos i t i on i ng f i rst and s e cond adjustab le e xpans i on d e v i c e s within a s e cond 

e xpandab le tubu l ar m e mb e r; 
support i ng th e f i rst expandab le tubu la r m e mb e r and th e f i rst and s e cond adjustab l e 

e xpans i on d e v i c e s with i n th e bor e hol e i n over l app i ng r el at i on to th e f i rst 

e xpandab le tubu l ar m e mb e r; 
low e r i ng th e f i rst adjustab le e xpansion d e vic e out of th e s e cond e xpandabl e 

i ncr e as i ng th e outsid e dim e nsion of th e first adjustabl e e xpansion d e v i c e ; 
disp l ac i ng th e f i rst adjust a b l e e xpans i on d e vic e upward l y r ela t i v e to th e s e cond 

e xpandab le tubular memb e r to rad i a ll y e xpand and plast i ca l ly deform a l ower 

port i on of th e s e cond e xpandab le tubu l ar m e mber; 
disp l ac i ng th e f i rst adjustab le e xpans i on d e vic e a nd the second adjustabl e 

e xpans i on d e v i c e downward l y r el at i v e to th e s e cond e xp a nd a b le tubu la r 

m e mb e r; 

d e creas i ng th e outs i d e d i m e ns i on of th e f i rst adjust a b le e xp a nsion d e v i c e a nd 

incr e asing the outs i de dimens i on of th e s e cond adjustab le e xpans i on dev i c e ; and 
displacing th e s e cond a djust a b le e xpans i on d e vice upw a rd l y r el ativ e to th e s e cond 
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e xpandab l e tubu l ar m e mb e r to rad i a ll y expand and p l ast i ca ll y d e form port i ons of 
the s e cond e xpandab le tubu l ar m e mb e r abov e th e low e r port i on of the s e cond 
e xpandab l e tubu l ar member; 
wh e r ei n th e outs i de dimension of th e f i rst adjustab le e xpansion dev i ce is gr e at e r than 
th e outs i d e d i m e nsion of th e s e cond adjustab le e xpansion d e vic e . 

320, — A m e thod for rad i a ll y e xpanding and p l ast i ca ll y d e form i ng an e xpandab le tubular 
m e mb e r w i thin a bor e ho le , comprising: 

positioning f i rst and second adjustabl e e xpans i on d e v i c e s w i th i n the e xpandable tubular 
m e mb e r; 

supporting th e expandab le tubular m e mb e r and th e f i rst and s e cond adjustab l e 

e xp a nsion d e v i c e s w i thin th e bor e ho le ; 
l ow e ring th e f i rst adjustab le e xpans i on d e v i c e out of th e expand a bl e tubu l ar m e mber; 
i ncr e as i ng th e outs i d e d i m e ns i on of th e first adjustab le e xpans i on d e v i c e ; 
disp l ac i ng th e f i rst adjustabl e e xpans i on d e v i c e upward l y r el at i v e to th e e xpandab le 

tubu l ar m e mb e r to rad i a ll y e xpand and p la st i c a l l y d e form a l ow e r port i on of th o 

pr e ssurizing an int e r i or r e g i on of th e e xpandab le tubu l ar m e mb e r abo ve th o f i rst 

adjustab le expans i on d e v i c e dur i ng th e rad ial e xp a n si on of th e l ow e r portion of 



d i sp la c i ng th e f i rst adjustable e xp a ns i on d e v i c e and th e s e cond adjustab le e xpans i on 
d e vic e downward l y r el ativ e to th e e xpandabl e tubu l ar member; 

decreas i ng th e outsid e d i m e nsion of th e first a djustab le e xpans i on d e vic e and i ncr ea s i ng 
th e outsid e d i m e ns i on of th e s e cond adjustab l e e xpans i on d e v i c e ; 

disp l ac i ng th e s e cond adjustab le expans i on dev i ce upward l y r el at i v e to th e e xpand a bl e 
tubular m e mb e r to rad i a ll y e xpand and plast i ca ll y deform port i ons of th e 



m e mber; and 

pr e ssur i z i ng an i nt e r i or r e gion of th e e xpandabl e tubu l ar m e mb e r abov e th e s e cond 
a djust a b l e e xpans i on d e v i c e dur i ng th e rad i al e xpansion of th e port i ons of the 
e xpandab le tubular m e mb e r abov e the l ow e r port i on of th e e xpand a b le tubu l ar 
memb e r by th e second adjustab le e xpansion d e v i c e ; 

wh e r e in th e outsid e d i m e ns i on of th e first adjustab le e xpans i on device is great e r than 



the expandab le tubu la r memb e r by the first adjustab le 




m e mb e r a bov e th e l ow e r port i on of th e e xpand a b le tubu l ar 




of th e s e cond adjustabl e e xpans i on d e vic e . 
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324, — A m e thod for forming 



d i am e t e r w el lbore cas i ng, compr i sing: 



position i ng f i rst and s e cond adjustab le e xpansion d e vic e s w i th i n a first e xpandable 
tubu l ar m e mb e r; 

support i ng th e f i rst e xpandab le tubu la r m e mber a nd th e f i rst and second a djustabl e 

e xpansion dev i c e s within a bor e ho l e; 
l ow e r i ng th e f i rst adjustabl e e xp a ns i on d e v i c e out of the f i rst e xp a nd a bl e tubu l ar 

i ncreas i ng th e outs i d e dim e ns i on of th e f i rst a djustabl e e xp a nsion d e v i c e ; 
d i splac i ng th e first adjustab le expans i on d e vice upward l y r e lat i v e to th e f i rst 

e xp a ndab le tubular m e mb e r to r a d i a ll y e xpand and plastic a l l y d e form a l ower 

port i on of th e f i rst e xpandab le tubular m e mb e r; 
pr e ssur i z i ng an inter i or r e g i on of th e f i rst e xpandab l e tubu l ar memb e r a bov e th e first 

adjustab le e xpans i on d e v i c e dur i ng th e rad i a l e xpans i on of th e l ow e r port i on of 

th e f i rst e xpandabl e tubu l ar m e mb e r by th e f i rst adjustab le e xpans i on d e vic e ; 
d i splac i ng th e first adjustab le e xpans i on d e v i ce and th e s e cond adjustab le e xp a ns i on 

d e vic e downward l y r el at i v e to th e first e xpandab le tubu la r m e mb e r; 
d e cr e asing the outs i d e d i m e ns i on of th e f i rst adjustabl e e xpansion d e v i c e and i ncr e as i ng 

the outs i de d i m e ns i on of th e s e cond adjustab le e xpans i on d e vic e ; 
d i sp l ac i ng th e s e cond adjustab l e e xpans i on d e v i c e upward l y r el ativ e to th e f i rst 



th e f i rst e xpandab le tubu la r m e mb e r abov e th e low e r port i on of th e e xpand a bl e 
tubu l ar m e mb e r; 

pr e ssur i z i ng an i nt e rior r e g i on of th e f i rst e xp a ndabl e tubu l ar m e mb e r abov e th e s e cond 
adjustabl e e xpans i on dev i c e dur i ng th e radia l e xpans i on of th e port i ons of tho 



tubu l ar m e mb e r by th e s e cond adjustab le e xpansion d e v i c e ; 
posit i on i ng f i rst a nd s e cond adjustab le e xpans i on d e v i c e s with i n a s e cond e xpandab l e 
tubular m e mber; 

support i ng th e first e xp a ndab le tubu la r memb e r a nd th e f i rst and second adjustab l e 
expansion d e v i c e s w i thin th e bor e hol e in ov e r l apping r e lat i on to th e f i rst 
expandab le tubu l ar m e mb e r; 

l ow e r i ng th e f i rst adjustab le e xpans i on d e vic e out of th e s e cond e xpandabl e tubu l ar 

i ncr e as i ng th e outsid e d i m e ns i on of th e first adjustab le e xpans i on dev i c e ; 
d i spl a cing th e f i rst a djustab le e xp a ns i on d e vic e upwardly r e lat i ve to th e s e cond 




ilar me mb e r to r a d i a ll y e xp a nd a nd p l ast i ca ll y de form port i ons of 




i l ar m e mb e r abov e th e l ow e r port i on of th e f i rst e xpandab le 
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e xpandable tubu l ar member to rad i a ll y e xpand a nd plast i c all y d e form a l ow o r 

port i on of th e s e cond e xpandabl e tubu l ar m e mb e r; 
pr e ssur i z i ng an interior r e gion of tho s e cond expandable tubular memb e r abovo tho first 

adjust a b le e xpans i on dev i c e during th e rad ia l e xpansion of th e l ower portion of 

th e second expandabl e tubular m e mber by tho first adjustab l e e xpansion dov i co; 
d i spl a c i ng th e f i rst adjustab le e xpansion d e v i c e and the second adjust a bl e e xp a nsion 

d e v i c e downwardly r e lative to th e s e cond e xpandabl e tubu l ar member; 
decr e asing th e outsid e dim e ns i on of the f i rst a djust a bl e e xpansion d e vic e a nd 

incr e as i ng th e outsid e d i m e ns i on of the s e cond adjustab le expansion dev i co; 
d i sp la c i ng th e s e cond adjust a bl e e xp a nsion d e v i c e upward l y r el at i v e to th e second 

e xpandab l e tubu l ar m e mber to radial l y e xpand and p l ast i ca ll y d e form port i ons of 

th e second e xpandab l e tubu l ar memb e r abov e th e lower port i on of th e second 

e xpandabl e tubular m e mb e r; and 
pr e ssur i zing an int e rior reg i on of th e s e cond e xpandab le tubu l ar m e mb e r a bov o th o 

second adjustab le e xpans i on d e vic e dur i ng th e rad i a l e xpans i on of th e portions 

of th e second expandab le tubu l ar m e mb e r abov e th e l ow e r port i on of the second 

e xpandab le tubular m e mb e r by th e s e cond adjustab le e xpans i on d e v i c e ; 
wh e r ei n th e outs i d e d i m e ns i on of th e f i rst adjustab le e xpans i on d e v i c e i s gr e at e r th a n 

th e outside d i m e ns i on of th e s e cond adjustab le e xpans i on d e v i c e . 

322T&L A method for radially expanding and plastically deforming an expandable tubular 
member within a borehole, comprising: 

supporting the expandable tubular member, an hydraulic actuator, and an adjustable 
expansion device within the borehole; 

increasing the size of the adjustable expansion device; and 

displacing the adjustable expansion device upwardly relative to the expandable tubular 
member using the hydraulic actuator to radially expand and plastically deform a 
portion of the expandable tubular member. 



Th e m e thod of cla i m 322, furth e r compr i s i ng: 
i ng th e s i z e of th e adjustab le e xpans i on d e v i c e aft e r th e port i on of th e e xpandable 
tubu l ar m e mb e r has b ee n rad i a l ly e xpand e d and p l ast i ca l ly d e form e d. 



324, The m e thod of c l a i m 323, furth e r compr i sing: 

f l u i d i cly s e a l ing th e rad i a ll y e xpand e d a nd plast i cally d e formed end of th e e xpandabl e 
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tubu la r m o mb o r aft o r r e duc i ng th o s i zo of th o adjustable e xpansion d e v i c e . 



325, Th e m e thod of c l a i m 324, furth e r compr i sing: 

perm i tting th e position of the expandab l e tubular m e mb e r to float r e lat i ve to tho pos i tion 
of th e hydraul i c actuator aftor flu i d i c l y sca li ng the rad i ally expanded and 
plast i cally d e form e d e nd of th e e xpandabl e tubu l ar m e mb e r. 



32& Th e m e thod of claim 325, furth e r compris i ng: 

i nj e ct i ng a hardenab l o flu i d i o sea li ng materia l i nto an annulus b e tw e en tho e xpandab l e 
tubu l ar memb e r and a preex i st i ng structur e aft e r p e rm i tt i ng the pos i t i on of th e 
e xpandab l e tubu l ar m e mb e r to f l oat r el ative to th e posit i on of th e hydrau li c 



Th e method of c l aim 325, furth e r compr i s i ng: 

i ncr e asing th e s i z e of th e adjustab le e xpans i on d e v i c e aft e r p e rm i tting th e position of th e 
e xp a nd a bl e tubu l ar m e mber to f l oat r el at i v e to th e pos i tion of th e hydrau li c 
3ctUcitor 



32& Th e m e thod of c l a i m 327, furth e r compr i s i ng: 

d i sp l acing tho adjustab l e oxpans i on con e upwardly r ela tiv e to the expandab l e tubular 
m e mb e r to rad i a ll y e xpand and p la st i ca l ly d e form another portion of th e 
e xpandabl e tubu l ar m e mb e r. 



Th e m e thod of c l a i m 328, furth e r compr i sing: 

i f th e e nd of th e oth e r port i on of th e e xpandabl e tubu la r m e mb e r ov e r l aps w i th a 

pre e x i st i ng structur e , th e n 

not p e rm i tt i ng th e pos i t i on of th e e xpandable tubu l ar m e mb e r to f l oat 

r el ativ e to th e pos i tion of th e hydrau li c actuator; and 

disp l acing th e adjustab le e xpans i on con e upward l y re la t i v e to th e 
e xpandab le tubu l ar m e mb e r using the hydrau li c actuator to 
r a d iall y e xp a nd and p la st i c all y d e form th e e nd of the oth e r port i on 
of th e e xpandab l e tubular m e mb e r that ov e rlaps w i th th e 
pr ee x i st i ng structur e . 



330r83. A method for forming a mono diameter wellbore casing within a borehole that 
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includes a preexisting wellbore casing, comprising: 

supporting the expandable tubular member, an hydraulic actuator, and an adjustable 

expansion device within the borehole; 
increasing the size of the adjustable expansion device; 

displacing the adjustable expansion device upwardly relative to the expandable tubular 
member using the hydraulic actuator to radially expand and plastically deform a 
portion of the expandable tubular member; and 

displacing the adjustable expansion device upwardly relative to the expandable tubular 
member to radially expand and plastically deform the remaining portion of the 
expandable tubular member and a portion of the preexisting wellbore casing that 
overlaps with an end of the remaining portion of the expandable tubular member. 



334-: Th e method of c l a i m 330, furth e r compr i s i ng: 

r e duc i ng th e siz e of th e adjustable e xpans i on d e v i c e aft e r th e port i on of th e 

e xpandab le tubu l ar m e mb e r has b ee n rad i a ll y e xpand e d and p l ast i cally 



332, — The- m e thod of c lai m 331, furth e r comp ri s i ng: 

f l u i d i c l y s e a li ng th e radia ll y e xp a nd e d a nd plast i c all y d e formed e nd of th e e xpandabl e 
tubular memb e r aft e r r e duc i ng th e s i z e of th e adjustab le e xpans i on d e v i c e . 



Th e m e thod of claim 332, furth e r compr i sing: 

p e rm i tt i ng th e pos i tion of th e e xp a ndab le tubu l ar m e mb e r to f l oat r e lat i ve to th e 

pos i t i on of th e hydraulic actuator aft e r f l u i d i c l y s e al i ng th e rad i a l ly e xpanded and 
p l ast i ca ll y d e form e d e nd of th e e xpandab le tubul a r m e mb e r. 

Th e m e thod of cla i m 333, furth e r compr i s i ng: 

inj e ct i ng a hard e nab le flu i d i c s e a li ng mat e r i al i nto an annu l us b e tw ee n th e e xpandab le 
tubular m e mb e r a nd th e bor e ho le aft e r p e rm i tt i ng the pos i t i on of th e e xpand a b le 
tubu l ar m e mb e r to f l oat r el ativ e to th e position of th e hydrau li c actuator. 

Th e m e thod of cl ai m 333, furth e r compr i s i ng: 

incr e asin g the si z e of th e adjustab le e xpans i on d e vic e aft e r perm i tting t he po s it ion of th e 
e xpandabl e tubu l ar m e mb e r to f l oat re l at i v e to th e position of th e hydraul i c 
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336, — Th e m e thod of claim 335, furth e r compr i sing: 

d i sp l acing th e adjustab l e e xpans i on cone upward l y r el at i v e to th e expandabl e tubu l ar 
m e mb e r to rad i ally e xpand and p l ast i cal l y d e form th e r e m ai n i ng port i on of the 
e xpandabl e tubu l ar m e mb e r. 



337, — Th e m e thod of c l aim 336, furth e r compr i s i ng: 
not p e rmitt i ng th e pos i t i on of th e e xpandab le 




to f l oat r el ativ e to the 



position of th e hydrau li c actuator; and 

displ a c i ng th e a djust a b le e xpansion con e upward l y r el ativ e to th e expandab le tubul a r 

memb e r us i ng th e hydrau li c actuator to radial l y e xpand and plast i ca l ly d e form the 
e nd of the r e main i ng portion of the e xpandabl e tubu l ar m e mb e r th a t ov e r l aps 
w i th th e pr ee x i st i ng w e l l bor e c a s i ng aft e r not p e rm i tting the pos i t i on of th e 
e xpandable tubu l ar m e mb e r to f l oat r el at i v e to th e pos i t i on of th e hydrau li c 
3c t u 3 tor 

333, — [ A m e thod of radia ll y e xpand i ng and p l astical l y d e forming a tubu l ar m e mb e r, 

[ pos i t i oning th e tubu l ar m e mb e r w i thin a pr e ex i st i ng structur e ; ] 

[ rad i a ll y e xpand i ng and p l ast i cally d e form i ng a l ow e r portion of th e tubu l ar m e mb e r to 



[ radia ll y e xpand i ng and p l ast i cal l y d e forming a port i on of th e tubu l ar m e mb e r abov e the 
sect ion ] 



structur e compr i s e s: ] 

[ lock i ng th e tubu l ar memb e r to a n e xpans i on d e v i c e . ] 

340, — Th e m e thod of c l a i m 339, wh e r e in th e outsid e d i am e t e r of th e e xp a ns i on d e v i c e i s le ss 
than the i ns i de d i am e ter of th e tubu l ar m e mb e r. 

3 4 1 , Th e m e thod of cla i m 339, where i n th e e xpans i on d e v i c e is position e d w i thin th e tubu l ar 

342, — Th e m e thod of cla i m 339, wh e r e in the e xpans i on d e v i c e compr i s e s a n a djust a b le 




339, — The method of claim 338, [- 




ling th e tubular m e mb e r w i th i n a pr ee xisting 
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e xpans i on d e v i ce. 

343. — Th e m e thod of cla i m 342, wh e r ei n th e adjustab le e xpans i on d e v i o e i s adjustabl e to a 
p l ura li ty of sizes. 

344: — Th e me th o d of cl ai m 339, wh e r e in th e e xpans i on d e v i c e compr i s e s a plurality of 
e xpans i on d e v i c e s. 

345. — Th e m e thod of cla i m 344, wh e r ei n at le ast on e of th e e xpans i on d e v i c e s compr i ses an 
a djustabl e e xpans i on d e v i c e . 

— Th e m e thod of c l a i m 3 4 5, wh e r e in at le ast on e of th e adjust a b le e xp a ns i on d e vic e i s 
adjustable to a plural i ty of siz e s. 

347-. — Th e m e thod of cla i m 338,[ wh e r ei n rad i ally e xpand i ng and p l ast i cally d e form i ng a l ow e r 

port i on of th e tubu l ar m e mb e r to form a b ell s e ct i on ] compr i s e s: 

[l ow e r i ng an e xpansion d e vic e out of an e nd of th e tubu l ar m e mb e r; and ] 
[ pull i ng th e e xpansion d e v i c e through th e e nd of th e tubu l ar m e mber. ] 

348. — Th e m e t h od of c laim 3 4 7, wh e r ei n l ow e r i ng an e xpansion d e v ice out of an e nd of th e 
tubu l ar m e mb e r compr i s e s: 

low e r i ng the expans i on d e vic e out of th e e nd of th e tubu l ar m e mb e r; and 
adjust i ng th e s i z e of th e e xpans i on d e vic e . 

349. — Th e m e thod of c l a i m 3 4 8, wh e re i n th e a djustabl e e xpans i on d e v i c e i s a djustab le to a 
p l urality of sizos. 

350. — Th e m e thod of c l aim 348, wh e r ei n th e e xpans i on d e v i c e compris e s a p l ura li ty of 
adjustab le e xpans i on d e v i c e s. 

354. — Th e m e thod of c l aim 350, wh e r e in at le ast one of th e adjustab le e xpansion d e v i c e s i s 
a djustab le to a plura l ity of siz e s. 

352. — Th e method of claim 347, wh e r e in pu l l i ng th e e xpans i on d e v i c e through th e e nd of th e 
tubular m e mb e r compris e s: 
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gr i pp i ng the tubu l ar m e mb e r; and 

pul l ing an expans i on d e v i c e through an end of tho tubular m o mb o r. 

353, — Th e method of cla i m 352, wh e r e in gr i pp i ng th e tubu l ar m e mb e r compr i ses: 
p e rm i tt i ng axia l displacoment of th e tubu l ar m e mber in a f i rst direction; and 
not p e rmitt i ng ax i al d i sp l ac e m e nt of th e tubu l ar m e mb e r in a s e cond direction. 

354 — Th e m e thod of c l a i m 352, wh e r ei n pu lli ng th e e xpans i on d e v i c e through th e e nd of the 
tubu l ar m e mber compr i s e s: 

pul li ng the e xpans i on d e v i c e through th e e nd of th e tubu l ar m e mb e r us i ng an actuator. 

355. — Th e m e thod of cla i m 338,[ wh e r ei n rad i a ll y e xpand i ng and plast i ca ll y d e forming a port i on 

of th e tubular m e mb e r abov e th e b ell s e ct i on ] compris e s: 

[ low e ring an e xpans i on d e v i c e out of an e nd of th e tubu l ar ] m e mber; and 
[ pulling th e e xpans i on d e vic e through th e e nd of th e tubu l ar m e mber.] 

35& — Th e m e thod of c l a i m 355, [ wh e r ei n l ow e ring an e xpansion d e v i c e out of an e nd of th e 
tubu la r m e mb e r compr i s e s jf 

[l ow e r i ng tho expans i on d e vice out of the e nd of th e tubu l ar m e mb e r; and] 

357, — Th e m e thod of cla i m 356, wher e in th e adjustabl e e xpans i on d e vic e i s adjustab l e to a 
p l ura li ty of s i zes. 

adjustab le e xpans i on d e vic e s. 

3§& — Th e m e thod of c l a i m 358, wh e r ei n at l e ast on e of th e adjustab le e xpansion d e v i ces is 
a djust a b le to a p l ur ali ty of s i z e s. 

360, — Th e m e thod of claim 355, [ wh e r e in pu l l i ng th e e xpansion d e v i c e through th e e nd of th e 
tubular m e mb e r compris e s: ] 

[ gr i pp i ng th e tubu l ar m e mb e r; a nd ] 

[ pull i ng an e xpans i on d e v i c e through an e nd of th e tubu l ar m e mb e r. ] 
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364, — The m e thod of cla i m 360,[ wh e r ei n gr i pping th e tubu l ar m e mb e r comprises: ] 
[ p e rmitting axia l disp l ac e ment of the tubu l ar m e mb e r in a first dir e ction; and ] 
[ not perm i tt i ng axia l dicplacomont of tho tubular m e mber in a socond direction. ] 

362, — The m e thod of c l a i m 360, [ wh e r ei n pul l ing th e expansion d e v i c e through tho ond of the 
tubu l ar m e mb e r ] compr i s e s: 

[ pull i ng th e e xpansion d e vic e through the ond of th e tubu l ar m e mb e r using an actuator. ] 



363, — Th e m e thod of claim 355,[ wh e r e in pu lli ng th e expans i on d e v i c e through th e e nd of th e 
[ pu lli ng th e e xpans i on d e v i c e through th e e nd of th e tubular m e mb e r us i ng f l uid 



364 — Th e m e thod of cla i m 363, [ wh e r e in pu lli ng th e € 
[ pr e ssur i z i ng an annu l us with i n th e tubu la 



365, — Th e m e t h od of cla i m 338, [- 
of th e tubu l ar m e mb e r a bov e th e b ell s e ct i on compr i s e s: ] 

[ pu lli ng th e e xpans i on d e v i c e through th e tubu l ar memb e r ], 



I] o f th e 
th e e xp a nsion d e v i c e^ 

d e form i ng a port i on 



366, — Th e m e thod of c l a i m 365, wh e r ei n th e e xpans i on d e v i c e i s a djustabl e . 

367, — Th e m e thod of cla i m 366, wh e r ei n th e e xpans i on d e v i c e is adjustab le to a plura l ity of 



366, — Th e m e thod of cl a im 365, wh e r ei n th e e xpans i on d e v i c e compr i s e s a p l ura li ty of 
adjustabl e e xpans i on d e v i c e s. 



369, — Th e m e thod of cla i m 368, wh e r e in at le ast on e of the adjustabl e e xpansion d e vic e s 
adjustable to a p l ura li ty of s i z e s. 



370, — Th e m e thod of cla i m 365, [ wh e r ei n pu l ling th e e xp a nsion d e v i c e through th e e nd of th e 
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[ pul li ng an e xpans i on dev i c e through an e nd of th e tubu l ar m e mberj T 

374, — Th e m e thod of cla i m 370, [ wh e r e in gr i pping th e tubu l ar m e mber compr i s e s: ] 
[ p e rm i tting axia l d i splac e m e nt of th e tubular m e mb e r i n a f i rst dir e ct i on; and ] 
[ not p e rm i tt i ng ax i a l d i sp l ac e m e nt of th e tubular m e mb e r in a second d i r e ct i on^ 

372. — Th e m e thod of cla i m 370,[ wh e r e in pu lli ng th e e xpans i on d e v i c e through th e e nd of th e 

[ pu lli ng th e e xpans i on devic e through the e nd of the tubu l ar m e mb e r us i ng an actuator. ] 



37-3, — Th e m e thod of cla i m 365, [ wh e r ei n pu lli ng the e xpansion d e v i c e through th e e nd of tho 
[ pu lli ng th e e xpans i on d e v i c e through the e nd of th e tubu l ar m e mb e r us i ng fluid 




374, — Tho method of claim 373, [-v 



id] of the 



[ pr e ssur i zing an annu l u s w i th i n th e tubu l ar memb e r abov e th e e xpans i i 



£r [ wh e re i n rad i a ll y e xpand i ng and plast i cal l y d e form i ng a port i on 
of th e tubu l ar m e mb e r abov e th e b ell s e ct i on compr i s e s: ] 

[ ov e r l app i ng th e port i on of th e tubu l ar m e mb e r abov e th e b ell s e ct i on with an e nd of a 

pr ee xisting tubu l ar m e mb e r; a nd] 
[ pul l ing an e xpansion d e v i c e through th e ov e r l apping port i ons of th e tubular m e mber and 



37& — The m e thod of cla i m 375, wh e r ei n th e e xpans i on d e v i c e is adjustab le . 
377, — The metho d of cla i m 376, wh e re i n th e e xpansion d e vic e is adjusta l 



37& — Th e m e thod of claim 375, wh e r e in th e e xp a ns i on d e v i c e compr i s e s a p l ural i ty of 
adjustab le e xp a nsion d e v i ces. 



37ft — Th e m e thod of claim 378, wh e r ei n a t le ast on e of th e a djustabl e e xp a ns i on d e vic e s i s 
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adjustable to a plur al ity of s i z e s. 

380, — Th e m e thod of claim 375,[ wh e r ei n pu lli ng th e e xpansion d e v i ce through th e ov e rlapping 
portions of the tubu l ar m e mb e r and th e pr e ex i st i ng tubular m e mb e r compr i s e s:] 



[ pu ll ing th e e xpans i on d e v i c e through th e ov e rlapp i ng portions of th e tubu la r m e mb e r 
and th e pr ee x i st i ng tubu l ar m e mb e r. ] 



3_ rnrinninn Ith p* T ~h ihi ilor momharl r 

• La' rr" *y J 11 ^ |_ lu uu ltai ii'diiuctj -t 

[ p e rm i tt i ng ax i a l d i sp la c e m e nt of th e tubular m e mb e r i n a first d i r e ction; and ] 
[ not p e rmitt i ng ax i a l disp l ac e m e nt of th e tubu l ar m e mb e r in a s e cond dir e ct i on. ] 



382r. — Th e method of c l a i m 380,[ wh e r e in pu ll ing th e e xpans i on d e v i c e through th e ov e r l app i ng 
port i ons of th e tubu l ar m e mber a nd the pr ee x i st i ng tubu l ar m e mb e r compr i s e s: ] 

[ pulling th e e xpans i on d e vic e through th e ov e r l app i ng port i ons of th e tubu l ar m e mb e r 
and th e pr ee xist i ng tubu l ar m e mb e r us i ng an actuator. ] 

3&3 — Th e m e thod of c l a i m 375, [ wh e r ei n pu lli ng th e e x pa ns io n d e v i c e through th e ov e r l app i ng 
port i ons of th e tubular m e mb e r and th e pr e ex i st i ng tubu l ar m e mb e r compr i s e s: ] 

[ pul l ing th e e xpans i on d e v i c e through th e ov e r l app i ng port i ons of th e tubu l ar m e mber 
and th e pr ee x i st i ng tubu la r m e mber us i ng f l u i d pr e ssur e . ] 

3M: — Th e m e thod of cla i m 383, [ wh e r e in pu lli ng the e xpans i on d e v i c e through th e ov e rlapp i ng 
port i ons of th e tubu l ar m e mb e r and th e pr ee xisting tubu l ar m e mb e r us i ng flu i d pr e ssur e 

[ pr e ssurizing an annu l us w i thin th e tubu l ar m e mb e r abov e th e e xpans i on d e vic e .] 

[ cutting an e nd of th e port i on of th e tubu l ar m e mb e r that ov e rlaps w i th the pr ee x i st i ng 
tubu l ar m e mb e r. ] 



[ r e moving th e cut off e nd of th e e xpam 



r from th e pr ee x i st i ng 
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387-, — The m e thod of c lai m 338, [ furth e r compr i s i ng: ] 

[i nj e ct i ng a hardenab le fluid i c s e aling mat e r i al i nto an annu l us b e tw ee n th e e xpandable 
tubular m e mb e r and the preex i st i ng structur e . ] 

388, — Th e m e thod of c l a i m 338, furth e r compr i s i ng: 

[ cutting off an e nd of th e e xpandab le ] tubu l ar m e mb e r. 

339, — Th e method of cl ai m 388, [ furth e r comprising: ] 

[ r e mov i ng th e cut off e nd of th e e xpandable tubular m e mb e r from th e pr ee xisting 

390t8JL A method of radially expanding and plastically deforming a tubular member, 
comprising: 

applying internal pressure simultaneously to the inside surface of the tubular 
member at a plurality of discrete teeatie ftlocations separated from one another. 

394-rjyL A system for radially expanding and plastically deforming an expandable tubular 
member within a borehole having a preexisting wellbore casing, comprising: 

means for positioning the tubular member within the borehole in overlapping relation to 
the wellbore casing; 

means for radially expanding and plastically deforming a portion of the tubular member 

to form a bell section; and 
means for radially expanding and plastically deforming a portion of the tubular member 

above the bell section comprising a portion of the tubular member that overlaps 

with the wellbore casing; 
wherein the inside diameter of the bell section is greater than the inside diameter of the 

radially expanded and plastically deformed portion of the tubular member above 

the bell section. 

392, — Th e syst e m of cla i m 391 , wh e rein m e ans for radia ll y e xpand i ng and p l ast i ca ll y d e forming 
a port i on of th e tubular m e mber to form a b ell s e ct i on compr i s e s: 

m e ans for position i ng an adjustab le e xp a ns i on d e vic e w i th i n th e e xpand a bl e tubu l ar 

m e ans for support i ng the e xpandab le tubu l ar m e mb e r and th e adjustab le e xpansion 
d e vic e with i n th e bor e ho l e; 
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m e ans for l ow e ring th e adjustabl e e xpansion d e vic e out of th e e xpandabl e tubu l ar 

m e ans for incr e as i ng the outsid e d i m e ns i on of th e adjustab le e xpansion d e v i c e ; and 
m e ans for d i sp l ac i ng the adjustab le e xp a ns i on devic e upward l y r ela t i v e to th e 

e xpandab le tubular memb e r n t i m e s to rad i a ll y e xpand and p l ast i ca ll y d e form n 
port i ons of th e e xpandab le tubu la r m e mb e r, wher ei n n i s gr ea t e r than or equ a l to 
4v 



393v§fL A system for forming a mono diameter wellbore casing, comprising: 

means for positioning an adjustable expansion device within a first expandable tubular 
member; 

means for supporting the first expandable tubular member and the adjustable expansion 

device within a borehole; 
means for lowering the adjustable expansion device out of the first expandable tubular 

member; 

means for increasing the outside dimension of the adjustable expansion device; 

means for displacing the adjustable expansion device upwardly relative to the first 

expandable tubular member m times to radially expand and plastically deform m 
portions of the first expandable tubular member within the borehole; 

means for positioning the adjustable expansion device within a second expandable 
tubular member; 

means for supporting the second expandable tubular member and the adjustable 
expansion device within the borehole in overlapping relation to the first 
expandable tubular member; 

means for lowering the adjustable expansion device out of the second expandable 
tubular member; 

means for increasing the outside dimension of the adjustable expansion device; and 
means for displacing the adjustable expansion device upwardly relative to the second 
expandable tubular member n times to radially expand and plastically deform n 
portions of the second expandable tubular member within the borehole. 



3Q4t87. A system for radially expanding and plastically deforming an expandable tubular 
member within a borehole, comprising: 

means for positioning an adjustable expansion device within the expandable tubular 
member; 



63 



25791.270.06 



means for supporting the expandable tubular member and the adjustable expansion 

device within the borehole; 
means for lowering the adjustable expansion device out of the expandable tubular 

member; 

means for increasing the outside dimension of the adjustable expansion device; 
means for displacing the adjustable expansion mandrel upwardly relative to the 

expandable tubular member n times to radially expand and plastically deform n 

portions of the expandable tubular member within the borehole; and 
means for pressurizing an interior region of the expandable tubular member above the 

adjustable expansion device during the radial expansion and plastic deformation 

of the expandable tubular member within the borehole. 

385rgjL A system for forming a mono diameter wellbore casing, comprising: 

means for positioning an adjustable expansion device within a first expandable tubular 
member; 

means for supporting the first expandable tubular member and the adjustable expansion 

device within a borehole; 
means for lowering the adjustable expansion device out of the first expandable tubular 

member; 

means for increasing the outside dimension of the adjustable expansion device; 

means for displacing the adjustable expansion device upwardly relative to the first 

expandable tubular member m times to radially expand and plastically deform m 
portions of the first expandable tubular member within the borehole; 

means for pressurizing an interior region of the first expandable tubular member above 
the adjustable expansion device during the radial expansion and plastic 
deformation of the first expandable tubular member within the borehole; 

means for positioning the adjustable expansion mandrel within a second expandable 
tubular member; 

means for supporting the second expandable tubular member and the adjustable 
expansion mandrel within the borehole in overlapping relation to the first 
expandable tubular member; 

means for lowering the adjustable expansion mandrel out of the second expandable 
tubular member; 

means for increasing the outside dimension of the adjustable expansion mandrel; 
means for displacing the adjustable expansion mandrel upwardly relative to the second 
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expandable tubular member n times to radially expand and plastically deform n 
portions of the second expandable tubular member within the borehole; and 
means for pressurizing an interior region of the second expandable tubular member 

above the adjustable expansion mandrel during the radial expansion and plastic 
deformation of the second expandable tubular member within the borehole. 

— A syst e m for radia l ly e xpand i ng and p l astica l ly d e form i ng an e xpandab le tubu l ar 
m e mber w i th i n a bor e ho le , compr i sing: 

means for pos i t i on i ng f i rst and s e cond adjustabl e e xpans i on d e v i c e s within th e 

expand a b le tubu la r m e mb e r; 
m e ans for support i ng th e e xpandab l e tubu l ar m e mb e r and th e f i rst and second 

adjust a b le e xpansion d e vic e s w i thin th e bor e ho le ; 
means for l ow e ring the first adjustab le e xpans i on d e v i c e out of th e expandabl e tubular 

m ea ns for incr e as i ng th e outs i d e d i m e nsion of th e f i rst adjustab le e xpans i on d e v i c e ; 
m e ans for d i sp l ac i ng th e f i rst adjust a b le exp a ns i on d e v i c e upward l y r ela t i v e to th e 

e xpandabl e tubu l ar m e mb e r to rad iall y e xpand and p l ast i ca ll y d e form a l ow e r 

portion of th e e xpandab l e tubular m e mb e r; 
m ea ns fo r dis p l acing th e f i rst adjustab l e exp a ns io n d e v i c e and t h e s e cond adjustabl e 

e xp a nsion d e vice downward l y r el at i v e to the e xpandab le tubu l ar m e mb e r; 
means for d e cr e as i ng th e outs i d e d i m e nsion of th e first adjust a b le e xp a ns i on d e vic e and 

incr e as i ng th e outsid e d i m e ns i on of th e s e cond adjustab le e xpans i on devic e ; 
m ea ns for disp l ac i ng th e s e cond adjustab le e xp a ns i on d e v i c e upwardly r el ative to th e 

e xpandab le tubu l ar m e mb e r to rad i a ll y e xpand and p l ast i cally d e form portions of 

th e e xpandabl e tubular m e mb e r abov e th e l ow e r port i on of th e e xpandab le 

wh e r ei n th e outs i d e d i m e nsion of th e f i rst adjustab le expans i on d e vice i s gr e at e r than 
th e outs i d e d i m e ns i on of th e s e cond adjustab le e xpans i on d e vic e . 

397. — A syst e m for form i ng a mono d i am e t e r wel l bor e cas i ng, compris i ng: 



e xpandab le tubu l ar m e mb e r; 
m e ans for support i ng th e f i rst e xpandab l e tubular m e mb e r and th e f i rst and s e cond 
adjustab l e e xpans i on d e v i c e s w i thin a bor e ho le ; 
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tubul a r m e mber; 

m e ans for incr e asing the outs i d e dimension of th e f i rst adjustabl e expansion d e vic e ; 
disp l ac i ng th e first adjustab le e xpans i on d e v i c e upwardly r e lativ e to th e f i rst 

e xp a ndab le tubular m e mber to rad i a ll y e xp a nd and plast i cally d e form a l ow e r 

portion of th e f i rst e xpandab le tubular m e mb e r; 
m ea ns for d i sp l ac i ng th e first adjustab le e xp a ns i on d e v i c e and the s e cond adjust a b le 

e xpans i on d e v i c e downwardly r e lat i v e to th e f i rst e xpandab le tubular m e mb e r; 
m e ans for d e cr e as i ng th e outs i d e d i m e ns i on of th e f i rst adjustab le exp a ns i on dev i c e and 

incr e as i ng th e outsid e dim e ns i on of th e s e cond adjustab le e xpansion device; 
m e ans for d i splacing th e s e cond adjustab le e xpans i on d e v i c e upward l y r e lat i ve to the 

f i rst e xpandab le tubu l ar m e mb e r to rad i al l y e xpand and p l ast i ca ll y d e form 

port i ons of th e f i rst e xpandab le tubu l ar m e mb e r abov e th e l ow e r port i on of th e 

e xpandab le tubu l ar memb e r; 
m ea ns for pos i tion i ng first and s e cond adjustab le e xpansion d e vic e s w i th i n a s e cond 

m e ans for support i ng th e f i rst expandable tubu l ar m e mb e r and the f i rst a nd s e cond 
adjustab le e xpans i on d e v i c e s within th e bor e ho le i n ov e r l app i ng r el at i on to th e 
f i rst e xpandabl e tubu l ar m e mb e r; 

m ea ns for l ow e r i ng th e f i rst adjustab le e x pansion d e v i c e out of th e s e cond e xpand a b le 
tubular m e mb e r; 

m ea ns for i ncr e as i ng th e outs i de d i m e ns i on of th e first adjustab le e xpansion d e v i c e ; 
d i sp l ac i ng th e f i rst adjustab le e xpans i on d e vic e upward l y r el ativ e to th e second 

e xp a ndab le tubu l ar memb e r to rad i a ll y e xpand and p l astic all y d e form a l ow e r 

port i on of th e s e cond e xpandab le tubu l ar m e mb e r; 
m e ans for disp l ac i ng th e first adjust a bl e e xpan si on d e v i c e and th e s e cond adjustable 

e xpansion d e vic e downward l y r el at i v e to th e s e cond e xpandab le tubu l ar 

memb er* 

m e ans for d e cr e as i ng th e outsid e d i m e nsion of th e f i rst adjustab le expans i on d e v i ce and 
incr e asing th e outs i de dimension of th e s e cond a djust a b le e xp a ns i on d e v i c e ; and 

means for d i splac i ng th e s e cond a djust a b le e xpans i on d e v i c e upward l y re l at i v e to th e 
second e xpandable tubu l ar m e mb e r to rad iall y e xp a nd and plastica ll y d e form 
port i ons of th e second e xpandab le tubular m e mb e r abov e th e l ow e r port i on of 
the s e cond e xpandabl e tubu l ar m e mber; 

wh e re i n th e outs i d e dim e nsion of th e f i rst adjust a b le e xpansion d e v i c e is gr e at e r than 
th e outs i d e dim e ns i on of th e s e cond adjustabl e e xpans i on d e v i c e . 
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39& — A system for rad i a ll y expand i ng and p l ast i ca ll y d e form i ng a n e xpandabl e tubular 
m e mb e r with i n a bor e ho le , compr i sing: 

means for pos i tion i ng f i rst and s e cond adjustab le e xpansion d e vices w i th i n th e 

expandab le tubular m e mb e r; 
m ea ns for support i ng th e e xpandab le tubu l ar m e mb e r and th e f i rst and s e cond 

adjustab l e e xpansion d e vic e s w i th i n th e bor e hol e ; 
m e ans for l owering the f i rst adjustabl e e xpans i on d e vic e out of the e xp a ndab le tubu la r 
m e mb e r; 

m e ans for i ncr e asing th e outsid e dim e ns i on of th e f i rst adjustab le e xpans i on d e vic e ; 
m e ans for d i sp l ac i ng th e first adjustabl e e xpansion d e v i c e upwardly r e lat i v e to th e 

exp a nd a b le tubu l ar m e mb e r to radia ll y e xpand and p l ast i ca ll y d e form a l ow e r 

portion of th e e xpandab le tubular m e mb e r; 
m e ans for pr e ssur i z i ng an i nt e rior r e g i on of th e e xpandabl e tubular m e mb e r abov e th e 

f i rst a djustab le e xpans i on d e v i c e dur i ng th e rad i al e xpans i on of th e l ow e r port i on 

of th e e xpandab le tubu la r m e mber by th e f i rst adjustab le e xpans i on d e v i c e ; 
m e ans for disp l ac i ng th e first adjustab le expans i on d e v i c e and th e second a djust a ble 

expans i on d e v i c e downward l y r e lat i v e to t h e exp a n dable tub ular m e mb e r; 
m ea ns for d e cr e as i ng th e outs i d e d imensi o n o f th e f i rst a djustab le e xpansion d e v i c e and 

in cr e as i ng th e outs i d e d i m e ns i on o f th e s econ d a d j us table expansi on d e v i c e ; 
me a ns for d i sp l ac i ng th e s e cond adjustab le e xpans i on devic e upwardly r el ativ e to th e 

e xpandab le tubular m e mb e r to rad i a ll y e xpand and p l ast i cally d e form portions of 

th e e xpandabl e tubu la r m e mb e r abov e th e low e r port i on of th e e xpand a bl e 

tubu l ar m e mb e r; and 

m ea ns for pr e ssur i z i ng an int e r i or r e g i on of th e e xp a ndabl e tubu la r m e mb e r abov e th e 
s e cond adjustabl e e xpans i on d e vic e dur i ng th e rad i a l e xpans i on of th e portions 
of th e e xpand a b le tubular m e mb e r abov e the l ow e r port i on of th e e xpand a b l e 
tubular memb e r by th e s e cond adjustab le e xpansion d e v i c e ; 

wh e r ei n th e outs i d e dim e nsion of th e f i rst a djustabl e e xp a nsion dev i c e i s gr e at e r than 
th e outsid e d i m e ns i on of the s e cond adjustab le e xpans i on d e v i c e . 



39Q-. — A syst e m for form i ng a mono d i am e t e r w e l l bor e cas i ng, compr i s i ng: 

m e ans for pos i t i on i ng f irst a nd s e cond adjustab le e xp a ns i on dev i c e s with i n a f i rst 

e xpandab le tubu l ar memb e r; 
m e ans for supporting th e f i rst e xpandab le tubular m e mb e r a nd the first and s e cond 
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adjustab le e xpansion d e v i c e s within a bor e ho le ; 
m e ans for l ow e ring th e f i rst adjustab le e xpans i on d e v i c e out of th e f i rst e xpandabl e 
tubular m e mb e r; 

m ea ns for i ncr e as i ng th e outs i d e dim e nsion of th e f i rst adjustab le e xpansion dev i c e ; 
displac i ng th e f i rst adjustab le e xpansion d e v i c e upward l y r el at i v e to th e f i rst 

e xpandab le tubu l ar m e mb e r to radia ll y e xpand a nd p l ast i cal l y deform a l ow e r 

port i on of th e f i rst expandab l e tubu l ar m e mb e r; 
m e ans for pr e ssur i zing an i nt e r i or r e gion of th e first expandab l e tubu l ar memb e r abov e 

th e f i rst adjustab le e xpansion d e v i c e dur i ng th e rad i a l e xpansion of th e low e r 

port i on of th e first e xpand a b le tubu la r m e mber by th e f i rst a djustab le e xp a ns i on 

m ea ns for d i sp l ac i ng the f i rst adjustab le expans i on d e v i c e and th e s e cond adjustabl e 
expansion d e v i c e downward l y r el at i v e to th e first e xpand a b le tubu l ar m e mb e r; 

m ea ns for d e cr e as i ng th e outs i d e d i m e nsion of th e f i rst adjustab le e xpans i on d e v i c e and 
i ncr ea s i ng th e outs i d e d i m e ns i on of th e s e cond adjustab le expans i on d e v i c e ; 

m e ans for d i sp l acing th e s e cond a djustable e xpans i on d e v i ce upward l y r el at i v e to th e 
f i rst e xpandabl e tubu l ar m e mb e r to rad i a ll y e xp a nd a nd p l ast i ca ll y d e form 
port i ons of the first e xpandab le tubu l ar m e mb e r abov e th e l ow e r portion o f t h e 
e xpandab le tubular m e mb e r; 

m e ans for pr e ssur i z i ng an int e r i or r e gion of th e f i rst e xpandabl e tubu l ar m e mb e r abov e 
th e s e cond adjustab le e xpans i on d e v i c e during th e r a d i a l e xp a ns i on of th e 
portions of th e f i rst e xpandab le tubu l ar m e mb e r abov e th e l ow e r port i on of th e 
f i rst e xpandab le tubul a r m e mb e r by th e s e cond adjustab le e xp a ns i on d e v i c e ; 

m e ans for pos i tion i ng f i rst and second adjustab le e xpans i on d e v i c e s w i th i n a s e cond 
e xpandabl e tubu la r m e mb e r; 

means for support i ng th e f i rst expandab le tubu l ar m e mb e r and th e first and s e cond 

adjustable e xpansion d e v i c e s w i thin th e bor e ho le i n ov e r l app i ng r e lat i on to th e 
first e xpandabl e tubular m e mb e r; 

m ea ns for l ow e r i ng th e f i rst adjustab le e xp a ns i on d e vic e out of th e s e cond expandabl e 
tubu l ar m e mb e r; 

m e ans for i ncr e as i ng th e outs i d e dim e nsion of th e f i rst adjust a bl e e xp a ns i on d e vic e ; 
m ea ns for d i sp l acing th e f i rst adjustab le e xpans i on d e v i c e upward l y r ela t i v e to th e 

second e xpandab le tubu l ar m e mb e r to r a d i a ll y expand and p l astical l y d e form a 

l ower port i on of th e s e cond e xpandab le tubular m e mb e r; 
m e ans for pr e ssurizing an i nt e r i or r e gion of th e s e cond e xpandabl e tubu l ar m e mb e r 
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abov e the first adjust a bl e e xpans i on d e vice during th e radia l e xpans i on of th e 
l ow e r port i on of th e s e cond e xp a ndab le tubu l ar m e mb e r by the first adjustab le 
e xpans i on d e v i c e ; 

m e ans for d i sp l ac i ng th e f i rst adjust a b le e xpansion d e v i c e and the s e cond adjust a b l e 
e xpansion d e v i c e downward l y r el at i v e to th e s e cond e xpandab le tubu l ar 

m e ans for d e cr e asing th e outs i d e d i m e ns i on of th e f i rst adjustab le expansion d e v i c e and 
i ncre a s i ng th e outsid e d i m e ns i on of th e s e cond a djustab le e xp a ns i on d e vic e ; 

m e ans for d i sp l ac i ng th e s e cond adjustabl e e xpansion dev i c e upwardly re l at i v e to th e 
s e cond e xp a ndabl e tubu l ar member to rad i a ll y e xp a nd a nd pl a st i ca ll y deform 
port i ons of th e s e cond e xpandab le tubu l ar m e mb e r abov e th e l ow e r port i on of 
th e s e cond e xpand a b le tubu la r m e mb e r; and 

m e ans for pressur i z i ng an int e r i or r e g i on of th e s e cond e xpandab le tubu l ar m e mb e r 

a bov e th e s e cond a djustabl e e xpans i on d e v i c e dur i ng th e rad i a l e xp a nsion of th e 
port i ons of th e s e cond e xp a nd a b le tubu l ar memb e r abov e th e l ow e r port i on of 
th e s e cond e xpandabl e tubu la r m e mb e r by the second a djustabl e e xpans i on 

wh e r ei n th e ou tside dimensio n of the f i rst adjustab le e xpansion d e v i c e is g r ea ter than 
th e outsid e dim e ns i on of th e second adjustab le e xpans i on d e v i c e . 

400t89. A system for radially expanding and plastically deforming an expandable tubular 
member within a borehole, comprising: 

means for supporting the expandable tubular member, an hydraulic actuator, and an 

adjustable expansion device within the borehole; 
means for increasing the size of the adjustable expansion device; and 
means for displacing the adjustable expansion device upwardly relative to the 

expandable tubular member using the hydraulic actuator to radially expand and 
plastically deform a portion of the expandable tubular member. 

4QA-. — The syst e m of c l a i m 400, furth e r compr i s i ng: 

m e ans for r e ducing th e s i z e of th e adjust a b le e xpansion d e v i c e aft e r th e portion of th e 
e xpandab le tubular m e mb e r has b ee n rad i a ll y expand e d and pl a stica l ly 

402, — Th e syst e m of c l a i m 4 01, furth e r compris i ng: 
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for f l uid i c l y s e a l ing th e rad i a ll y e xpanded and p l ast i ca ll y d e form e d e nd of th e 
e xpandable tubu l ar m e mb e r aft e r r e duc i ng th e siz e of th e adjustab le e xp a ns i on 



Th e syst e m of c l a i m 402, furth e r compr i s i ng: 

m e ans for p e rm i tt i ng th e pos i t i on of th e expandab le tubu l ar m e mb e r to f l o a t r e l a t i v e to 
th e posit i on of th e hydrau li c actuator aft e r f l uid i c l y s e aling th e rad i ally e xpand e d 
and p la st i c all y deformed e nd of th e € 



404, — Th e syst e m of cl ai m 4 03, furth e r compr i s i ng: 

m e ans for inj e cting a hard e nabl e f l uid i c s e a li ng mat e r i a l into an annulus b e tw ee n th e 
e xp a nd a b le tubu la r m e mb e r and a preexist i ng structur e aft e r p e rm i tting the 
pos i tion of th e e xp a ndable tubu l ar m e mb e r to f l oat r el ativ e to th e pos i t i on of th e 
hydrau li c actuator. 



4Q5-. — Th e syst e m of c lai m 403, furth e r compr i s i ng: 

m e ans for i ncr e as i ng th e s i z e of th e adjustab le e xpansion d e v i c e aft e r p e rmitting th e 
p osition o f the e x pa n dable tu bu la r m e m ber t o f loa t r elative to th e pos i t i on of th e 
hydrau li c actuator. 



4Q&-. — Th e syst e m of c l a i m 405, furth e r compr i s i ng: 

m e ans for disp l ac i ng th e adjustab le e xpans i on con e upward l y r el ativ e to th e expandab l e 
tubular m e mb e r to rad i a ll y e xpand and p l astically d e form anoth e r portion of th e 
e xpandab le tubu l ar m e mb e r. 



Th e syst e m of c l aim 406, furth e r compr i s i ng: 

i f th e e nd of th e oth e r port i on of th e e xp a nd a b le tubu l ar m e mber ov e r l aps w i th a 
pr ee x i sting structur e , th e n 

m ea ns for not p e rmitt i ng th e position of th e e xp a nd a bl e tubu la r m e mb e r 

to float r e lat i v e to th e posit i on of th e hydrau l ic actuator; and 

m e ans for disp l acing th e adjustabl e e xpansion con e upw a rd l y r el at i v e to 
th e e xpandab le tubu l ar m e mber us i ng th e hydrau li c a ctu a tor to 
r a d i a ll y e xp a nd a nd p l ast i ca ll y d e form th e e 
of th e e xpandab le tubu l ar m e mb e r that ov e rlaps with th e 
pr ee x i sting structur e . 
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A system for forming a mono diameter wellbore casing within a borehole that 
includes a preexisting wellbore casing, comprising: 

means for supporting the expandable tubular member, an hydraulic actuator, and an 
adjustable expansion device within the borehole; 

means for increasing the size of the adjustable expansion device; 

means for displacing the adjustable expansion device upwardly relative to the 

expandable tubular member using the hydraulic actuator to radially expand and 
plastically deform a portion of the expandable tubular member; and 

means for displacing the adjustable expansion device upwardly relative to the 
expandable tubular member to radially expand and plastically deform the 
remaining portion of the expandable tubular member and a portion of the 
preexisting wellbore casing that overlaps with an end of the remaining portion of 
the expandable tubular member. 

409, — Th e syst e m of c l a i m 408, further comprising: 

means for r e duc i ng th e s i z e of th e adjustab le e xpansion d e v i c e aft e r th e port i on of the 
e xpandab le tubu l ar m e mb e r has b ee n radia l ly e xpanded and pl ast i c all y 



44& — The syst e m of cla i m 4 09, furth e r compr i sing: 

m e ans for f l u i d i o l y s e a li ng th e rad i a ll y e xpand e d and p l ast i cal l y d e form e d e nd of the 

e xpand a b le tubular m e mb e r aft e r r e ducing th e siz e of th e adjustab le e xpans i on 

444, — The syst e m of cla i m 410, furth e r compr i s i ng: 

m ea ns for p e rm i tt i ng th e posit i on of th e e xpandable tubu l ar m e mb e r to f l oat r e lat i ve to 
th e pos i t i on of th e hydr a u li c actuator aft e r fluid i c l y s e aling th e radia ll y expanded 
and p l astic all y d e form e d e nd of th e e xpandab le tubu l ar m e mb e r. 

442-: — Th e syst e m of claim 41 1, furth e r compr i sing: 

m ea ns for i nj e ct i ng a hard e nab le f l u i d i o s eali ng mat e r i al i nto an annu l us b e twe e n th e 

e xp a nd a b le tubul a r m e mb e r and th e bor e ho le aft e r p e rm i tt i ng th e posit i on of th e 
e xpandab le tubu l ar m e mb e r to float r el ativ e to th e posit i on of th e hydr a ul i c 
actuator 
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443, — Th e syst e m of c l aim 4 1 1 , furth e r compr i sing: 

m e ans for incr e as i ng th e s i z e of the adjustab le expans i on dev i c e after permitting th o 
position of the expandable tubular memb e r to f l oat r e lat i ve to th e pos i t i on of th e 
hydrau l ic actuator. 



Th e syst e m of cla i m 413, furth e r compris i ng: 

m e ans for d i sp l ac i ng the adjustab le e xpans i on cone upward l y r el at i ve to the e xpandable 
tubu l ar m e mb e r to rad i ally e xpand and plastica ll y d e form th e r e maining port i on of 
> ular m e mb e r. 



445-. — Th e syst e m of c l a i m 414, furth e r compris i ng: 

means for not p e rm i tt i ng the pos i tion of the expandabl e tubu l ar memb e r to f l oat r ela tiv e 
to th e pos i t i on of th e hydrau li c actuator; and 

m e ans for d i splacing th e adjustab le e xpans i on con e upward l y r el ativ e to th e e xpandab l e 
tubular m o mb o r us i ng tho hydr a ul i c actuator to r a d i al l y expand and p l ast i cally 
deform tho ond of th e r e ma i ning port i on of th e e xpandab le tubular member that 
ov e r l aps w i th th e preex i st i ng w ell bor e casing aft e r not p e rm i tt i ng th e posit i on of 
th e e xpandabl e tubu la r m e mber to f l oat r ela tiv e to th e pos i t i on of th e hydrau li c 



446- 91. A system for radially expanding and plastically deforming a tubular member, 
comprising: 

means for positioning the tubular member within a preexisting structure; 

means for radially expanding and plastically deforming a lower portion of the tubular 

member to form a bell section; and 
means for radially expanding and plastically deforming a portion of the tubular member 

above the bell section. 

447- : — Th e syst e m of c l aim 416, wh e r e in pos i t i oning th e tubular m e mb e r with i n a pre e x i sting 
structure compr i s e s: 

m e ans for locking th e tubu l ar m e mb e r to an e xpans i on d e v i c e . 
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448, — The syst e m of c la im 4 17, wh e r ei n th e outsid e d i am e t e r of th e e xp a ns i on d e v i c e is le ss 
than th e insid e d i amet e r of th e tubu l ar m e mb e r. 

449, — Th e syst e m of c lai m 4 17, wh e r ei n th e e xpans i on d e v i c e is pos i t i on e d w i th i n the tubular 

420, — Th e syst e m of cla i m 417, wh e r ei n th e e xpansion d e v i c e compr i ses an adjustab le 
e xpansion d e v i c e . 

424, — Th e syst e m of cla i m 420, wh e r ei n th e adjustab le e xpans i on d e v i ce i s a djustab le to a 

422. — Th e syst e m of c l a i m 4 17, wh e r e in th e e xpans i on dev i c e compr i s e s a p l ura l ity of 
e xpansion d e v i c e s. 

423, — Th e syst e m of cla i m 422, wh e r ei n at le ast on e of th e e xpans i on dev i c e s compris e s an 

424; — Th e syst e m of c l a i m 423, wh e r ei n at l e ast on e of th e adjustab le e xpansion d e vic e i s 
adjustab le to a p l ura li ty of s i z e s. 

425, — Th e syst e m of c l a i m 416, wh e r ei n m e ans for r a d i a ll y e xpand i ng and p l ast i cally d e form i ng 
a l o wer po rt i on of th e tubu l ar m e mber to form a be ll s e ct i on compris e s: 

m e ans for l ow e r i ng an e xpans i on d e v i c e out of an e nd of th e tubu l ar m e mb e r; and 
m e ans for pu l ling th e e xp a nsion d e v i c e through th e e nd of th e tubu la r m e mb e r. 

426, — Th e syst e m of c l a i m 4 25, wh e r ei n m ea ns for l ow e r i ng a n e xp a ns i on d e v i c e out of an end 
of th e tubu l ar m e mb e r compris e s: 

means for lo w e ring the e xpans i on d e v i c e out of th e e nd of th e tubular m e mb e r; and 
m e ans for adjusting th e s i z e of th e e xpans i on d e v i ce. 

427, — Th e system of c l aim 4 26, wh e r e in th e adjustab le e xpans i on d e v i c e i s adjust a b l e to a 
p l ura li ty of s i z e s. 

428, — Th e syst e m of cla i m 426, wh e r e in th e e xpans i on d e v i c e compr i s e s a plura l ity of 
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adjustab le e xpans i on d e v i c e s. 

429, — Th e syst e m of cla i m 428, whoro i n at least on e of tho adjustab l e expansion d e v i ces is 
adjustab le to a plurality of siz e s. 

430, — Th e system of cl ai m 4 25, wh e r ei n m e ans for pul li ng th e expansion d e vice through the 
e nd of th e tubular member compris e s: 

m e ans for gr i pping th e tubu l ar m e mb e r; a nd 

m e ans for pu l l i ng an e xpans i on d e v i c e through an e nd of th e tubular m e mb e r. 

434, — Th e syst e m of c l a i m 430, wher ei n m e ans for gr i pping th e tubular m e mb e r compr i s e s: 
m e ans for p e rmitt i ng ax i al d i sp l ac e m e nt of the tubu l ar memb e r in a f i rst d i r e ct i on; and 
m ea ns for not p e rmitt i ng ax i a l d i sp l ac e m e nt of th e tubu l ar m e mb e r i n a s e cond dir e ct i on. 

432, — Th e syst e m of c l aim 4 30, wh e r ei n m e ans for pu ll ing th e e xpans i on d e v i c e through th e 
e nd of th e tubu l ar m e mb e r compr i ses: 

m e ans for pu lli ng th e e xp a ns i on d e v i c e through th e e nd of th e tubu l ar m e mb e r using a n 
3 ct u 3 tor 

433, — Toe-sy st e m of c lai m 4 16, wh e r ei n m e ans for ra d i a ll y e xpanding a nd p l astica ll y d ef orm ing 
a port i on of th e tubular m e mb e r abov e th e b ell section compr i s e s: 

m e ans for low e ring an e xpans i on d e v i c e out of an e nd of th e tubu l ar m e mb e r; and 
m e ans for pu lli ng th e e xpans i on d e v i c e through the e nd of th e tubular m e mb e r. 

434, — Th e syst e m of c lai m 4 33, wh e r e in m e ans for l ow e ring a n exp a ns i on d e vice out of an e nd 
of th e tubular m e mber compr i s e s: 

m e ans for l ow e ring th e expans i on dev i c e out of th e e nd of th e tubular m e mb e r; and 
m e ans for adjusting th e s i z e of th e e xpans i on d e v i c e . 

435, — Th e syst e m of claim 434, wh e r e in th e adjustabl e e xpansion d e v i c e is adjustab le to a 
plurality of siz e s. 

436, — Th e system of claim 434, wh e r e in th e e xp a ns i on d e vic e compris e s a p l ural i ty of 
a djustab le e xpans i on dev i c e s. 
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437, — Th e system of claim 436, where i n at le ast on e of th e adjustab le e xpans i on d e vic e s i s 
adjustab le to a p l ura l ity of s i z e s. 

438, — Th e syst e m of cla i m 4 33, wh e r ei n m e ans for pu lli ng th e e xpansion d e vic e through th e 
e nd of th e tubular m e mb e r compris e s: 

m ea ns for gripp i ng th e tubular member; and 

m e ans for pu lli ng an e xpansion d e v i c e through an e nd of th e tubular m e mb e r. 

43©: — Th e syst e m of c l a i m 438, wh e r e in m e ans for gripping th e tubu l ar m e mb e r compr i sos: 
m ea ns for p e rmitt i ng axia l disp l ac e m e nt of th e tubu l ar member i n a f i rst d i r e ct i on; and 
m e ans for not p e rm i tt i ng ax i al d i splac e m e nt of th e tubular m e mb e r in a second d i roct i on. 

440: — Th e syst e m of cla i m 438, wh e r ei n m e ans for pu lli ng th e e xpans i on d e v i c e through th e 
e nd of th e tubu l ar m e mb e r compr i s e s: 

m ea ns for pu lli ng th e e xpans i on d e vic e through th e e nd of th e tubu l ar m e mb e r us i ng an 
3c tu3t or 

444, — Th e syst e m of c l a i m 433, wh e r ei n m ea ns for pu lli ng th e expans i on de v i c e through th o 
e nd of th e tubu lar me mb e r compr i s e s; 

m ea ns for pu lli ng the exp a ns i on d e v i c e through th e e nd of t he tu bula r m e mb e r us i ng 



442, — Th e syst e m of c l a i m 44 1 , wh e re i n m ea ns for pu lli ng th e expans i on d e v i c e through th e 
e nd of th e tubular m e mb e r us i ng f l u i d pr e ssur e compris e s: 

m e ans for pr e ssur i z i ng an annu l us w i th i n th e tubu l ar m e mb e r a bov e th e e xpans i on 

443, — Th e syst e m of c l a i m 416, wh e r ei n m e ans for rad i a ll y e xpand i ng and p l ast i ca ll y deforming 
a port i on o f the tubul ar m e mb e r abov e th e b ell s e ct i on compr i ses: 

m e ans for f l uid i cly s e al i ng a n end of th e tubu l ar m e mb e r; and 
m e ans for pu lli ng th e e xpans i on devic e through th e tubu l ar m e mber. 

444 — The syste m of c l aim 44 3, wh e r ei n th e e xpansion device i s adjustable. 

445, — Th e syst e m of c l a i m 444, wh e r ei n th e e xp a ns i on d e vic e i s adjustabl e to a p l ural i ty of 
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4A&-. — Th e syst e m of cla i m A A3, wh e r e in th e e xpansion d e v i c e compr i s e s a p l ural i ty of 
a djustab le e xp a ns i on d e v i c e s. 

447-, — Th e sy s tem of c lai m 44 6, wh e re i n at l e a st on e of th e adjustabl e e xpans i on devic e s is 
adjustab le to a plura l ity of s i zes. 

44& — Th e syst e m of cla i m 443, wh e r ei n m e ans for pul l ing th e e xpansion d e v i c e through the 
e nd of th e tubu l ar m e mb e r compr i s e s: 

m e ans for gr i pping th e tubu l ar m e mb e r; and 

m ea ns for pu lli ng an e xp a ns i on d e v i c e through an e nd of th e tubu l ar m e mb e r. 

449, — Th e syst e m of cla i m 448, wh e r e in m e ans for gr i pp i ng th e tubul a r m e mb e r compr i ses: 
m ea ns for p e rm i tt i ng ax i a l disp la c e m e nt of th e tubu l ar m e mb e r i n a f i rst d i r e ct i on; and 
m e ans for not p e rm i tting ax i a l d i sp la c e m e nt of th e tubu la r m e mb e r in a s e cond d i r e ct i on. 

45Q-. — Th e system of cl ai m 4 48, w herei n m e ans for pu lli ng th e e xpans i on d e v i ce through th e 
e nd of the tubu l ar m e mb e r compris e s: 

m ea ns for pu lli ng th e e x p ansion d e v i c e through th e e nd of th e tubu l ar m e mb e r using an 



454, — Th e syst e m of c lai m 44 3, wh e r ei n m e ans for pu lli ng th e e xpans i on d e v i c e through the 
e nd of th e tubular m e mber compr i s e s: 

m ea ns for pu lli ng th e e xpans i on d e v i c e through the e nd of th e tubu l ar m e mber us i ng 
f l uid pr e ssur e . 

452-, — Th e syst e m of cla i m 451 , wh e r ei n m e ans for pu lli ng th e e xpansion d e v i c e through th e 
e nd of th e tubu l ar m e mb e r us i ng f l u i d pr e ssur e compr i s e s: 

m e ans for pr e ssur i z i ng an a nnulus within the tubular m e mb e r a bov e th e e xpans i on 

AS3-. — Th e syst e m of cla i m 4 16, wher e in m ea ns for r a dia ll y e xp a nd i ng and p la st i ca ll y d e forming 
a portion of the tubu l ar m e mb e r a bov e the b el l sect i on compris e s: 

m e ans for ov e r l app i ng th e portion of th e tubular m e mb e r abov e th e b e l l s e ct i on with an 
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e nd of a pr oo xist i ng tubu l ar m e mb e r; a nd 
m e ans for pul l ing an e xp a nsion d e vic e through th e ov e rlapping port i ons of th e tubu l ar 
m e mb e r and tho pr ee xisting tubular member. 

454, — Th e syst e m of cla i m 453, wh e r ei n th e expansion device is adjustab l e. 

455, — Th e syst e m of claim 454, wh e r ei n th e e xpansion d e vice is adjustabl e to a p l ura l ity of 



456, — Th e syst e m of cla i m 4 53, wh e r ei n th e e xpansion d e v i c e compris e s a p l ura li ty of 
adjustab le expansion dev i ces. 

457-, — Th e syst e m of c l a i m 4 56, wh e r ei n at le ast on e of th e adjustabl e e xpans i on d e v i c e s i s 
adjustab l e to a p l ura li ty of s i z e s. 

453, — Th e system of c l a i m 4 53, wh e r ei n m e ans for pu lli ng th e e xpans i on d e v i c e through the 
ov e r l apping port i ons of th e tubu l ar m e mb e r and th e pr ee xisting tubular m e mb e r compr i s e s: 
m ea ns for gr i pp i ng th e tubu l ar m e mb e r; a nd 

m ea ns for pu lli ng th e e xpans i on d e v i c e through th e ov e r l app i ng port i ons of th e tubular 
m e mb e r and th e pr ee x i st i ng tubular m e mb e r. 

450, — Th e syst e m of c l a i m 458, wh e r e in m e ans for gr i pp i ng th e tubu l ar m e mber comprisos: 
means for p e rm i tting axia l disp l ac e m e nt of th e tubu l ar m e mb e r i n a f i rst d i rect i on; and 
m e ans for not p e rm i tt i ng axial d i splac e m e nt of th e tubular m e mb e r i n a second d i r e ct i on. 

460, — Th e syst e m of cla i m 458, wh e r e in m e ans for pu ll ing th e e xpansion d e vic e through the 
ov e r l appin g portions of th e tubu l ar m e mb e r a nd th e pr ee x i st i ng tubu la r m e mb e r compris e s: 

m e ans for pu lli ng th e e xpansion d e v i c e through th e ov e rlapping port i ons of the tubular 
m e mb e r and th e pr ee xist i ng tubular memb e r us i ng a n actuator. 

464, — Th e syst e m of cla i m 4 53, wh e r e in m e ans for pu l ling th e e xpans i on d e v i ce through th e 
ov e r l app i ng port i ons of th e tubu l ar m e mb e r and the pr ee x i sting tubular m e mb e r compr i s e s: 

m ea ns for pu lli ng th e e xp a ns i on d e v i c e through the ov e r l app i ng port i ons of th e tubular 
m e mb e r and th e pr ee xist i ng tubu l ar memb e r us i ng f l u i d pr e ssur e . 
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462, — Th e system of c lai m 4 61, wh e r ei n means for pu ll ing th e expansion d e v i c e through th o 
ov e rlapping portions of the tubu l ar m e mb e r and th e pr oo x i st i ng tubul a r m e mb e r using fluid 
pr e ssur e comprises: 

m ea ns for pr e ssurizing an annulus with i n th e tubular m e mb e r abov e th e e xpansion 

463, — Th e syst e m of claim 453, further compr i s i ng: 

means for cutting an e nd of th e port i on of th e tubu l ar memb e r that ov e r la ps with tho 
pr ee xisting tubular mombor. 

464, — Th e syst e m of cla i m 463, furth e r compr i sing: 

m e ans for r e moving th e cut off end of th e e xpand a b le tubu l ar memb e r from the 
pr ee x i sting structur e . 

465, — Th e syst e m of cla i m 416, furth e r compr i s i ng: 

means for i nj e ct i ng a hard e nab le f l u i dic s e a li ng materia l into an annu l us botw oo n th o 
e xpandab le tubu l ar m e mb e r and th e pr ee x i st i ng structur e . 

466; — Th e syst e m of c l aim 4 16, furth e r compr i s i ng: 

meafls-fe r cutt i ng off an e nd of th e e xp a nd a b le tubu la r m e mb e r. 

467-, — The system of cla i m 466, furth e r compris i ng: 

m ea ns for r e mov i ng the cut off e nd of th e e xpandab le tubu l ar m e mb e r from th e 
pr ee x i st i ng structure. 

46&92. A system of radially expanding and plastically deforming a tubular member, 
comprising: 

a support member; and 

means for applying internal pressure simultaneously to the inside surface of the tubular 
member at a plurality of discrete location separated from one another coupled to 
the support member. 

46a — [ A m e thod of cutting a tubular m e mb e r, compr i s i ng: ] 

[ pos i tioning a p l ura li ty of cutt i ng ele m e nts w i th i n th e tubular m e mb e r; and ] 

[ br i ng i ng th e cutt i ng el e m e nts into e ngag e m e nt with th e tubular m e mb e r. ] 
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47-0, — Th e m e thod of cla i m 4 69, [ wh e r e in th e cutt i ng ele m e nts compr i se: ] 
[ a f i rst group of cutt i ng e l e m e nts; and ] 

[ wh e r e in the f i rst group of cutt i ng oloments ar e i nt e r le av e d with the second group of 

474, — Th e m e thod of cl a im -169,[ wh e r ei n br i ng i ng th e cutt i ng ele m e nts into e ngag e m e nt w i th 
th e tubu l ar member compr i s e s: ] 

[ br i nging th e cutting ele ments into ax i a l alignm e nt. ] 

472: — The method of cla i m 4 71 , [ wh e r ei n br i ng i ng th e cutt i ng ele m e nts i nto e ngag e m e nt w i th 
th e tubu l ar m e mb e r furth e r compris e s: ] 

47-3, — Th e method of cla i m 471 , [ wh e r ei n br i ng i ng th e cutt i ng e l e m e nts i nto e ngag e m e nt w i th 

474, — Th e m e thod o f clai m 4 71, [ wh e r ei n br i ng i ng th e cutt i ng ele m e nts i nto e ngag e m e nt w i th 
th e tubu la r m e mb e r furth e r compris e s: ] 

475, — Th e m e thod of c l a i m 4 69, [ wh e r e in br i ng i ng th e cutting e l e m e nts into e 
th e tubular member compris e s:] 



476, — Th e m e thod of cla i m 4 69, [ wh e r e in br i ng i ng th e cutt i ng e l e ments i nto e 
[ p i vot i ng th e cutt i ng ele m e nts about corr e spond i ng ax e s;] 
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[ pr e v e nting th e cutting ele m e nts from com i ng into e ngag e m e nt w i th th e tubu l ar m e mber 
i f th e i ns i d e diam e t e r of th e tubu l ar m e mb e r i s le ss than a pr e d e t e rmin e d va l ue ] 

47-& — Th e m e thod of cla i m 477, [ wh e r ei n pr e vent i ng th e cutt i ng ele ments from com i ng i nto 
e ngag e m e nt ] with th e tubu l ar mombor [i f the inside diam e t e r of th e tubu l ar m e mb e r is l e ss than 

[ s e ns i ng th e i ns i de d i am e t e r of th e tubu l ar ] m e mb e r. 

[ pos i t i on i ng a p l ura li ty of gr i pping e l e m e nts w i thin th e tubu l ar m e mb e r; ]-aft4 

[ br i ng i ng th e gripp i ng ele m e nts into e ngag e m e nt w i th] th e tubu l ar m e mb e r. 

4%Q~. — Th e m e thod of c l a i m 4 79,[ wh e re i n br i ng i ng th e gr i pp i ng ele m e nts i nto e ngag e m e nt with 
th e tubu l ar m e mb e r compr i s e s: ] 

[ d i splacing th e gripp i ng ele m e nts i n an ax i al d i r e ction; and ] 

[ displac i ng th e gripp i ng ele m e nts i n a radial dir e ct i on. ] 



4§4^ — Th e m e thod of c l a i m 47 9 , furth e r compr i s i ng: 



3r] rn <3 rnb©r 



4&2r. — A m e thod of op e r a t i ng a n a ctu a tor, compr i s i ng: 
pr e ssurizing a plural i ty of pr e ssur e chamb e r. 



Th e m e thod of cla i m 482, furth e r compr i s i ng: 
tr a nsmitting tors i ona l l oads. 



484t93. A method of injecting a hardenable fluidic sealing material into an annulus 
between a tubular member and a preexisting structure, comprising: 

positioning the tubular member into the preexisting structure; 

sealing off an end of the tubular member; 

operating a valve within the end of the tubular member; and 

injecting a hardenable fluidic sealing material through the valve into the annulus between 
the tubular member and the preexisting structure. 



48§t94. A system for cutting a tubular member, comprising: 
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means for positioning a plurality of cutting elements within the tubular member; and 
means for bringing the cutting elements into engagement with the tubular member. 

48& — Th e syst e m of cla i m 485, wh e r ei n th e cutting ele m e nts compr i s e : 

a first group of cutt i ng e lem e nts; a nd 

a s e cond group of cutt i ng el e ments; 

wh e r ei n the f i rst group of cutt i ng ele m e nts ar e i nt e rl e av e d w i th th e s e cond group of 



487; — Th e s yst e m of cla i m 4 85, wh e r ei n r 



5 for br i ng i ng th e c 



e ngag e ment w i th th e tubu l ar m e mb e r compris e s: 

m e ans for br i ng i ng th e cutting e l e m e nts i nto a x ial a li gnm e nt- 



e ngag e m e nt w i th th e tubu l ar memb e r furth e r comprises: 
m ea ns for p i vot i ng th e cutt i ng e le m e nts. 

489. — Th e syst e m of cla i m 485, wh e ro i n moans for br i nging th e cutting elements i nto 
e ng a g e ment w i th th e tubu l ar m e mb e r furth e r compr i s e s: 
m ea ns fo r translat i ng th e cutt i ng ele m e nts. 

40ft — Th e syst e m of c l a i m 485, wh e r ei n m e ans for br i ng i ng th e cutting ele m e nts i nto 
e ngag e m e nt with th e tubu l ar m e mb e r furth e r compr i s es : 

means for p i voting th e cutt i ng e le m e nts; a nd 

m e ans for trans l at i ng th e cutt i ng ele m e nts. 

494^ — The m e thod of cla i m 4 85, wh e r ei n m e ans for br i nging the cutting e lem e nts i nto 

e ngag e m e nt w i th th e tubu l ar m e mb e r compr i s e s: 

m e ans for rotating th e cutt i ng e le m e nts about a common ax i s. 

4Q2r. — Th e syst e m of cla i m 4 85, wh e r ei n m e ans for br i ng i ng th e cutting ele m e nts i nto 
e ngag e m e nt w i th th e tubu l ar m e mb e r compris e s: 

m e ans for p i vot i ng th e cutt i ng e le m e nts about corr e sponding ax e s; 

m ea ns for trans l at i ng th e cutting e l e m e nts; and 

m e ans for rotating th e cutt i ng el e ments about a common a x i s. 
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493, — Th e syst e m of c l aim 485, furth e r comprising: 

m e ans for pr e venting th e cutt i ng ele m e nts from com i ng i nto e ngag e m e nt with tho tubular 
m e mb e r if th e ins i de di a m e t e r of th e tubu l ar m e mb e r is l e ss than a 
pr e d e t e rmin e d valu e . 

494, — Th e syst e m of cla i m 493, wh e r ei n m e ans for pr e v e nting th e cutting ele m e nts from 
com i ng into e ngag e m e nt with th e tubular memb e r i f th e i nsid e d ia m e t e r of th e tubul a r m e mb e r i s 
le ss than a pr e d e t e rm i ned valuo compris e s: 

m e ans for sens i ng th e ins i d e d ia m e t e r of th e tubular m e mb e r. 

495, — A syst e m for gr i pp i ng a tubu la r m e mb e r, compris i ng: 

m e ans for pos i t i on i ng a p l ura l ity of gr i pp i ng ele m e nts w i thin th e tubu l ar m e mb e r; and 

m e ans for br i nging th e gr i pping e l e m e nts i nto e ngagem e nt with th e tubu l ar m e mb e r. 

49§, — Th e system of cla i m 4 95, wh e r e in m e ans for br i nging th e gr i pp i ng e le m e nts i nto 
e ngag e m e nt with th e tubular m e mb e r compr i ses: 

m ea ns for d i sp laci ng th e gr i pp i ng ele m e nts in an ax i a l d i r e ct i on; and 

m e ans for d i sp l ac i ng the gr i pp i ng ele ments in a rad i a l dir e ct i on. — 

497-, — Th e syst e m of c l aim 495, furth e r compr i s i ng: 

m e ans for b i as i ng th e gr i pping el em e nts aga i nst e ngag e m e nt w i th th e tubu l ar member. 

498,95. An actuator system, comprising: 
a support member; and 

means for pressurizing a plurality of pressure chambers coupled to the support member. 

49ft — Th e syst e m of cla i m 498, furth e r compr i s i ng: 
m e ans for transm i tt i ng tors i ona l l oads. 

§00-. — A syst e m for i nject i ng a hard e n a b le f l u i d i c s eali ng mat e r i a l i nto a n annu l us b e tw ee n a 
tubular m e mb e r and a pr ee x i st i ng structur e , compr i s i ng: 

m e ans for pos i tioning the tubu l ar m e mb e r i nto th e pr ee x i st i ng structur e ; 

m e ans for s e a li ng off an e nd of th e tubu l ar m e mb e r; 

m e ans for op e rating a v al v e w i thin th e e nd of th e tubular m e mb e r; and 
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m e ans for i nj e cting a h a rdenab le f l uid i c s e al i ng m a t e ri al through th e v al v e into the 
annulus b e twe e n the tubular m e mb e r and th e pr ee x i st i ng structur e . 

§04. — A method of e ng a ging a tubu l ar m e mb e r, compr i s i ng: 

pos i t i oning a p l ura li ty of el em e nts w i th i n th e tubu l ar m e mb e r; and 

bringing th e ele m e nts into e ngag e m e nt with th e tubu l ar m e mb e r. 

§02: — Th e m e thod of c l aim 501, wh e r ei n th e ele m e nts compr i se: 

a f i rst group of e l e m e nts; and 

a s e cond group of ele m e nts; 

wh e r e in th e f i rst group of ele m e nts ar e i nt e r le av e d w i th th e s e cond group of e l e m e nts 

§03, — Th e m e thod of claim 501, wh e r e in bringing th e e l e m e nts i nto e ngag e m e nt w i th th e 

tubu l ar m e mb e r compr i s e s: 

bringing th e ele m e nts i nto ax i a l a li gnm e nt. 

§04, — Th e m e thod of claim 501 , wh e r ei n br i ng i ng th e ele ments i nto e ngag e m e nt w i th th e 
tubu la r m e mb e r furth e r compr i s e s: 
pivoting th e ele m e nts. 

§0§, — Th e m e thod of claim 501 , wh e r ei n bring i ng th e ele m e nts i nto e ngag e m e nt w i th the 
tubular m e mb e r furth e r compr i s e s: 
tr a ns l at i ng th e ele m e nts. 

§©& — Th e method of c l a i m 501, wh e r e in br i ng i ng th e ele m e nts i nto e ngag e m e nt w i th the 
tubular m e mb e r furth e r compr i s e s: 

p i vot i ng th e ele m e nts; and 

translat i ng th e e le m e nts. 

§07-. — Th e method of cla i m 501, wh e r e in bring i ng th e ele m e nts into e ngag e m e nt with th e 

tubu l ar m e mb e r compr i s e s: 

rotat i ng th e ele m e nts about a common a x is . 

§©& — Th e method of c l aim 501, wh e r e in br i ng i ng th e el ements into e ngag e m e nt w i th th e 
tubul a r m e mb e r compr i s e s: 
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pivot i ng th e ele m e nts about corr e sponding 

translat i ng th e e lem e nts; and 

rotat i ng th e ele ments about a common ax i s 



5©& — Th e m e thod of cla i m 501, furth e r compris i ng: 

pr e v e nt i ng th e e l e m e nts from com i ng i nto e ng a g e m e nt w i th th e tubu l ar m e mber if th e 
i ns i d e d i am e t e r of th e tubu l ar m e mb e r i s le ss than a pr e d e t e rm i n e d va l u e . 



540, — Th e method of c l a i m 50 9 , wh e r e in pr e v e nting th e ele m e nts from com i ng i nto 
engag e m e nt w i th th e tubu l ar m e mb e r i f th e i ns i de d i am e t e r of th e tubu l ar m e mb e r i s l e ss than 
pr e d e t e rm i n e d va l u e compris e s: 

— s e ns i ng th e i ns i d e di a m e t e r of th e tubu l ar m e mb e r. 



A syst e m for e ngag i ng a tubu la r m e mb e r, compr i s i ng: 
m e ans for posit i on i ng a plural i ty of ele m e nts w i thin th e tubu l ar m e mb e r; and 
m ea ns for br i nging th e ele m e nts i nto e ngag e m e nt w i th th e t i 



542-, — Th e syst e m of cla i m 51 1, wh e r e in th e ele m e nts compris e : 

a f i rst group of ele m e nts; and 

a s e cond group of e l em e nts; 

wh e re i n th e f i rst group of ele m e nts ar e i nt e r le av e d w i th th e s e cond group of e l e m e nts. 



543. — The syst e m of cla i m 51 1 , wh e r ei n m e ans for br i nging th e ele m e nts i nto e ngag e m e nt 

w i th th e tubu l ar m e mb e r compr i s e s: 

m ea ns for br i nging th e ele m e nts i nto a xial ali gnm e nt. 

544 — Th e syst e m of claim 51 1 , wh e r ei n m e ans for bring i ng th e e lem e nts into e ngag e m e nt 
w i th th e tubular m e mb e r furth e r compris e s: 
me a ns for p i voting th e e le m e nts. 

545, — Th e syst e m of cla i m 51 1 , wh e r ei n means for bringing th e ele m e nts i nto e ngag e m e nt 
w i th th e tubu l ar m e mber furth e r compr i s e s: 
m e ans for trans l at i ng th e el ements. 
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§4& — The syst e m of cl ai m 51 1 , wh e r ei n m e ans for bring i ng the ele ments i nto e ngag e m e nt 
with th e tubular member furth e r compris e s: 

moans for p i vot i ng th e ele m e nts; and 

m e ans for trans l ating th e ele m e nts. 

§47, — Th e syst e m of c l a i m 51 1 , wh e r ei n m e ans for bring i ng th e ele m e nts into e ngag e m e nt 
w i th th e tubular m e mber compris e s: 

m e ans for rotat i ng th e e le m e nts a bout a common ax i s. 

§4& — Th e syst e m of cla i m 51 1 , wh e r e in m ea ns for br i ng i ng th e ele m e nts i nto e ngag e m e nt 
w i th th e tubu l ar m e mb e r compr i s e s: 

m ea ns for p i voting th e ele m e nts about corr e spond i ng a x e s; 

m e ans for translat i ng th e ele m e nts; and 

m e ans for rotat i ng th e ele m e nts about a common axis. 

54-9, — Th e syst e m of c l a i m 51 1 , furth e r compr i s i ng: 

m e ans for pr e vent i ng th e e lements from com i ng i nto e ngag e m e nt w i th th e tubu l ar 
m e mb e r i f th e i ns i d e diam e t e r of th e tubu la r m e mber i s l e ss th a n a 
predet e rm i n e d va l u e . 

529, — Th e syst e m of cla i m 519, wh e r ei n means for pr e v e nt i ng th e ele m e nts from coming i nto 
e ngag e m e nt with th e tubular m e mb e r if th e i ns i d e diam e t e r of the tubu l ar m e mb e r i s le ss than s 
pr e d e t e rm i n e d v al u e compr i s e s: 

m e ans for s e ns i ng th e i ns i d e diam e t e r of th e tubu l ar m e mb e r. 
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Remarks 



Claims 1-520 were previously pending. 

Claims 1-95 were amended and are as filed in the substitute specification. 
Claims 96-520 have been canceled without prejudice or disclaimer. 
As a result, claims 1-95 are pending. 

A marked up copy of the claims are submitted herewith, without prejudice or 
disclaimer, claims 1-95 were amended and claims 96-520 were cancelled in the 
substitute specification as filed on September 30, 2005. No further amendments have 
been made. 

Applicant does not believe there are any fees associated with this filing. 
However, the Commissioner s hereby authorized to charge or credit any fees to our 
Deposit Account No.08-1394, Order No. 25791.270.06. 
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